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Diagram shows load-frequency control areas of the 
Northeast Interconnection. At right, the system's L&N 
master load-frequency equipment for centralized con- 
trol of tie line and station loading. 


Interconnection Carries 


Heavier Tie Loads 


_ With Help Of L&N Load-Frequency Control 


The 7-million-kw Northeast Interconnection* which 
supplies electric power to large areas of New York State 
and New England, relies on tie-line bias control for load 
frequency regulation of all the ties indicated in the above 
diagram—and the System likes the results. 


As with other interconnections using the bias method, 
this network “went through all the early stages’ of con 
trol—first flat frequency, then selective frequency, then tie 
line bias. They say ‘we have continued to expand (tie 
line bias control) within the respective Systems, to pro 
vide better and better control of the load and therefore 
better frequency control of the whole interconnection” 


“Good Neighbor Policy” of Stations 
The Control permits each generating station to be a 
good electrical neighbor to the others in its interconnec- 
tion. While many stations operate on the basis of dis- 
patched load, each area is responsible for correcting its 
own load variations, and scheduled transfers can be worked 
out between stations for economy or emergency reasons, 


Ties Carry Heavier Loads 
Regarding the problem of meeting the area’s power 
needs, the Interconnection finds much help in the bias 


control. “If the interchange were permitted to vary,” 


they say, “a greater operating margin would have to be 


*See “Load-Frequency Control on the Northeast Interconnection” by M 
Cormack & Metcalf in Electric Light & Power Feb. 1949. Reprint N 
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EFFECTIVE INCREAS 
IN AVERAGE 
INTERCHANGE 


+—MANUVUAL AUTOMATIC+ 
Visualization of the load-carrying increase of 
a tie line possible with L&N Load-Frequency 
Control for tie-line-bias regulation. 


maintained, between the average tie line load and ultimate 
carrying capacity. The control reduces fluctuations 
therefore closes the gap between actual load and available 
capacity’. This situation is diagrammed in the accom 
panying illustration. 


L&N equipment is available not only for tie-line load 
control, but for any other type of regulation. We will be 
glad to send you a general description of the instruments, 
but if you have a specific problem, we suggest that you 
give us the significant details so that we can more clearly 
present the pertinent facts. Address Leeds & Northrup 
Co., +910 Stenton Ave., Philadelphia 44, Pa. 
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ae Power Cooperative's new Alma steam sta- 
tion of 30,000 KW delivers power into the Co-op's trans- 
mission system, to which are connected three other Co-op 
plants. This station is also connected with a private power 


system. 


Link-Belt conveyors play an important part at Alma. 
Coal arrives in river barges and goes to ground storage 
or to receiving hopper of conveyor system. Handling 
units comprise the following: receiving hopper with rack- 
and-pinion discharge gate . . . inclined overlapping steel 
apron feeder . . . belt conveyor, 102’ long, inclined 18° 
... fing crusher . . . belt conveyor 185’ long, inclined 
18° for carrying crushed coal or for receiving coal that 
does not require crushing . .. Weightometer for weighing 
coal in transit . . . inclined and horizontal belt conveyor, 
235’ long, equipped with self-propelling, hand reversing 
belt tripper operating on T-rail tracks mounted across top 
of coal bunkers. Water for the steam-condensing unit is 
taken from the Mississippi through two Link-Belt traveling 


water intake screens located in a screen house. 


The design and construction of the entire plant was 
handled by Vern E. Alden Company, Chicago. For de- 
tails of coal handling equipment of this or other plants, 
get in touch with the nearest Link-Belt office. 


Barge to Bunker Coal Handling 
at Cooperatives Alma Steam Plant 


Top: General view of Alma Steam Power Station as seen from bluffs, looking 
toward Mississippi River. Above: Link-Belt 24” wide roller bearing belt conveyor 
with self-propelling hand-reversing “‘Tank'’ type tripper for discharging coal to 
tankers; also shows the plow and belt-seal arrangement against escape of dust. 


LINK-BELT COMPANY (Chicago 9, indianapolis 6, 
Philadelphia 40, Atlanta, Dallas 1, Minneapolis 5, San Francisco 24, 
los Angeles 33, Seottle 4, Toronto 8. Offices in Principal Cities. 11,432 


CONVEYING MACHINERY 
“THE COMPLETE LINE” 








Pearl Street Station in New York City 
set the pattern for modern 
central stations. 


. 
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WITH 
B&W STEAM... 





e 
Most of America’s new electric power — over AS 
75 percent of it — is being generated by steam-operated 
equipment . . . a practice started in 1882 at Mr. Edison’s Pearl Street Station, 
grandfather of modern central stations. 


power industry is continuing an industry-old preference also started at Pearl Street ‘ 

— B&W steam. New B&W central station boilers placed in service or ordered 4 
since V-] Day have a combined steam capacity sufficient for over nine million Ly 
kilowatts of generating capacity. 


And in selecting boilers for its latest increased steam requirements, the electric / 
a 
4 


Central stations can always depend upon B&W for boilers that offer lj ee 
the last word in efficient, reliable steam generation . . . because B&W intensive lj 
research and resourceful engineering is constantly concentrated on helping to make 

power more plentiful at the least possible cost. Ag 
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Dots indicate lo- 
cation of Central 
Stations where 
new BEW Units 
have been in- 
stalled or ordered 
since V-J Day. 
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MILLIONS OF KILOWATTS 
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lubricated ) with all these features: 











* Available with pedestal bearings on request. 


ELLIOTT COMPANY 
RIDGWAY DIVISION, RIDGWAY, PA. 


Plants at: JEANNETTE, PA. * RIDGWAY, PA. © SPRINGFIELD, O. * NEWARK, N. J. 
orsTererT OFFICES IN PRINCIPAL crrvr1es 


ventilated with built-in coolers, sleeve bearings (rif 













Removable, long life, split-sleeve bearings and housings for 


easy inspection or replacement. 


Extra sealing of bearing housings against oil leakage. 


Rigid, one-piece, steel bearing brackets* — yet easy to handle 


for maintenance. 


Rigid, heavy, all steel frame to suppress double frequency 


noises. 
Dynamically balanced rotor for smooth, long life, operation. 
Directed ventilation for extra cooling. 


} 


Rotor and air passageways designed for quiet operation. | 
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For descriptive Bulletin 
PB 7000—1, write to Depart- 
ment P, Elliott Company, 
Ridgway Div., Ridgway, Pa. 





Keeping Btu's 





Bailey Boiler Control Panels for 200,000 Ib perhour at the Hudson Steam Plant of Rockland Light and 
capacity, 880 psi, 900° F pulverized coal-fired boiler Power Company, Tomkins Cove, New York. All 


Branches in: Atlanta. Boston, Buffalo, Charlotte, Chicago, Cincinnati, Denver, Detroit, Houston, Kansas City, Los Angeles, 


8 POWER + May 1949 

















at Tomkins Cove 





Boiler Controls are co-ordinated to insure efficient 
handling of the heat energy released in combustion. 


2s Optimum conditions in routine operation are pro- 
vided for at the Hudson Steam Plant of Rockland Light 
and Power Company. This new station at Tomkins Cove, 
New York, keeps Btu’s in line with a complete installa- 
tion of Bailey Boiler Controls, all co-ordinated to work 
as a team in directing the efficient use of heat energy. 
The installation includes: 

Bailey Combustion Control 

Bailey Three-element Feed Water Control 

Bailey Steam Temperature Control 

Bailey Coal-Air Temperature Control 


Bailey Three-element Condensate Control. 


It’s easy to keep Btu's in line with co-ordinated con- 


trols engineered to fit your plant. 


Call your local Bailey Engineer for recommenda- 
tions on how meters and controls can help you 


to get more useable heat energy from your fuels. 


A-108-2 


BAILEY METER COMPANY 


1036 IVANHOE ROAD + CLEVELAND 10, OHIO 
BAILEY METER COMPANY LIMITED, MONTREAL, CANADA 


Bella Controls for Steam Plants 


ures COMBUSTION - FEED WATER - TEMPERATURE 
7 PRESSURE - LIQUID LEVEL - FEED PUMPS 






ED 





Milwaukee, New Orleans, New York, Philadelphia, Pittsburgh, St. Louis, St. Paul, San Francisco, Schenectady, Seattle. 
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DIAMOND LEADERSHIP CONT 


DIAMOND Mode! A2E Automatic 
Air Puff Soot Blower 





Automatically cleans heating surfaces by 
pr delivered 


s air 
through permanently installed ™ 
nozzle blowing element. 


iv 
uitiple 


INVES IN THE T 


DIAMOND Model G9B 
Soot Blower 





Uses steam as cleaning medium 
through nently installed mul 
tiple nozzle blowing element. Op- 
eration is manual, oir (shown) oF 
electric. 


REND TO AUTOM 





DIAMOND Model IS Short 
Retracting Soot Blower 





Uses either air or steam as clean- 
, Operation is man- 


ing medium 
val, oir (shown) oF electric. 


Manually operated Diamond Soot Blowers can be converted 
to automatic operation; they can also be made sequential 


in operation 
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DIAMOND Model IK Long Retra 


Cleaning medium is either air 


by the addition 


of a control panel. 











team. Air operation 


or ® 
shown; electric operation also available. 





Uses air oF steam 






as cleaning 
air or electric 






ATIC OPERATION 





cting Soot Blower 
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DIAMOND Telescopic Long Retracting Soot Blower 
medium. Operation is either 
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MORE AUTOMATIC SOOT BLOWERS 
in Central Stations 


i) 


} of the DIAMOND SOOT BLOWERS 


sold to Central Stations during 1948 


were form Uh) Pula di aa) | 


Central Stations, where the need for equipment of 
maximum economy and effectiveness is most keenly 
felt, show an increasing preference for soot blowers 
with automatic sequential operation. Our records 
indicate that 52% of the Diamond Soot Blowers sold 
to Central Stations in 1948 were automatic in opera- 
tion ... a significant increase over any previous year. 

This marked trend to automatic sequential operation 
is a logical outcome of the many advantages offered 
by Diamond Automatic Soot Blowers over those having 
manual operation. Among these advantages are: (1) 
thorough cleaning is always assured . . . no blowers 
can be forgotten or operated in a careless or incorrect 
manner, (2) labor is saved ... blowers do not have to 
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be tended individually, (3) some saving of energy 

from the coal pile, and (4) remote operation from the 

boiler control panel or other convenient point. 
Diamond pioneered automatic soot blowing .. . 

with both air and steam as the cleaning medium. 

Diamond installed the first automatically operated 

soot blowers in 1921. The continuous research, de- 

velopment and application engineering that Diamond 

has carried on since that time have resulted in a 

leadership and “know how” that 

is unapproached in this field. For 

the correct answer to your soot 

blowing problems, consult Diamond. 


eee 
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The Trend is to... 


REPUBLIC ; 
REGULATOR APPLICATIONS 


Pressure Control 
Steam pressure control 
Boiler furnace draft 
Primary air pressure 
Feed water pressure 
Evaporator pressure 
Process steam pressure 
Blast air pressure 
Exhauster suction 
Fuel gas pressure 
Suction main pressure 
Excess pressure 


Flow Control 
Water flow to desuperheaters 
Water flow to condensers 
Oil flow to boilers and furnaces 
Gas flow to boilers and furnaces 
Air flow to gas producers 
Pump bypass 


Level Control 
Hot well levels 
Surge tank levels 
Storage tank levels 
Evaporator levels 
Boiler water levels 


Speed Control 
Stoker and fuel feeder speeds 
Pulverizer speed 
Pump speed 
Fan speed 
Steam turbine speed 
Steam engine speed 
Variable speed motors 
Variable speed transmissions 
View of a Republic hydraulic type regula- 


tor for controlling boiler air flow, mount- 
ed on stand with power cylinder. 






— 
REPUBLIC 
INSTRUMENTS 
AND CONTROLS 
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REPUBLIC Regulators 


Because They Meet These Four 


Essentials of Good Regulation 





Republic Regulators 
can be made sensi- 
tive to changes of 
less than 0.002 of 
an inch of water. 





Republic power cyl- 
inders are available 
to meet the specific 
power requirements 
of any particular 
installation. 


SENSITIVITY 


The amount of change that is 
required in the quantity being 


“ controlled to effect the regu- 


lator is the measure of its 
sensitivity. For close, accurate 
regulation, a regulator must be 
sensitive. It must respond im- 
mediately to the slightest 
deviation from the predeter- 
mined setting or the controlled 
quantity may vary far beyond 
the permissible limits. 


POWER 


A regulator must have sufficient 
power to not only operate the 
valve or other control device, 
but also to overcome any acci- 
dental friction or sticking that 
may occur in any part of the 
system. Insufficient power will 
cause failure in operation. It is 
for this reason that regulators 
are made with different size 
power cylinders, the smaller 
sizes being used for small 
valves and the larger sizes for 
the larger dampers and louvers. 





MOG 
Republic Regulators 
will meet any speed 
requirement up to 
one full stroke in 
2 seconds. 


ep 





The Republic stabil- 
izer will stabilize 
against any time 
lag in the operation 
of the equipment 
being controlled. 


Write for Data Book No. S-13 


SPEED 


The speed at which a regulator 
operates is an important factor 
in any control system. Any time 
lag between the variations in 
the controlled quantity and the 
operation of the control device 
to correct this variation, will 
produce an unnecessary error 
in regulation. A regulator, 
therefore, must be fast enough 
to follow the fastest load 
fluctuation. 


STABILITY 


Stability refers to the ability of 
a regulator to maintain its bal- 
anced position or to return 
immediately to a balanced po- 
sition if the controlled quantity 
is disturbed. There is always 
an interval between the time 
the valve or other control de- 
vice is moved and the time the 
controlled quantity changes in 
response to this movement. 
Unless a regulator is stabilized 
it will tend to ‘“‘hunt’’ or over- 
travel causing unnecessary 
variations. 


Republic Flow Meters Co. 


2222 Diversey Parkway 
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Furnished in capacities of 
10,000 to 50,000 
Ib of steam per hr, the Package Boiler is de- 
signed for four methods of firing — spreader 
stoker, single-retort underfeed stoker, oil or gas 
burners. Any of these methods may be substituted 
for any other should a change in the fuel market 
make a change in firing equipment desirable. 
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OIL OR GAS BURNERS — The Package Boiler is 
ideally suited to the use of either oil or gas. 
Designed for front wall firing, the furnace is 
properly proportioned for the normal flame char- 
istics of the burners and provides ample 
volume fO¥eqmpletion of combustion before the 
gases enter the B 
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C-E SPREADER STOKER — Installations of C-E Spreader Stokers 
throughout the United States and in many foreign countries have 
demonstrated the ability of this stoker to burn every kind and 
grade of bituminous coal, as well as sub-bituminous coals and 
lignite. It has been notably successful in burning the lower- 
priced poorer grades of coal which are so difficult to burn 
satisfactorily on other types of stokers. 


COMBUSTION ENGINEERING 


2 MERGER OF COMBUSTION ENGINEERING COMPANY, INC. AND THE SUPERHEATER COMPANY 
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Has the Package Boiler been selected by such widely varying industries as PARTIAL LIST OF 
those listed? 


BALANCED DESIGN INDUSTRIES THAT HAVE 


| BECAUSE it has not one or two features for special needs, but a completely balanced SELECTED THE 
design that adapts itself to many conditions . . . a design in which each ele- C-E PACKAGE BOILER 
ment is coordinated with every other for top performance. 








BECAUSE the C-E Package Boiler has high efficiency over a wide range of output and AUTOMOBILE 
responds to rapid load swings . . . characteristics especially advantageous in 
many industrial plants. BAKERY 


eetASY OPERATION cumin 


| BECAUSE the C-E Package Boiler is simple to operate and maintain at peak efficiency COLD SHSRNSS 
| — a boon to plants having limited-personnel. DAIRY 














CHOICE OF FUELS AND FIRING GLASS 
BECAUSE in addition to its wide adaptability, the C-E Package Boiler permits you to HOSIERY 
choose the one best method of firing for the fuel and load conditions of 
your plant. HOSPITAL 
Ptowen cost tapi 
‘ LEATHER 
BECAUSE the standa:dized balanced design of the C-E Package Boiler effects econo- 
mies in engineering, fabrication, and erection which are passed on to you LINOLEUM 
in lower first cost. MACHINERY 
| UNIFIED RESPONSIBILITY | METALS 
/ BECAUSE the C-E Package Boiler is a complete unit . . . boiler, furnace setting, fuel- Olt 
a burning equipment, controls, forced draft .. . giving you the added benefit 
of one contract, one guarantee and one responsibility. PACKING 
i - . PAINTS 
Small wonder so many diverse industries select the C-E Package Boiler. PAPER 
If your requirements fall within the available capacity range, let C-E engi- RAILROADS 
neers match your needs to Package Boiler performance. p23 
RUBBER 
STEEL 


TYPE E UNDERFEED STOKER — Designed 


= to burn both caking and non-caking SUGAR 
bituminous coals, the Type E Stoker is TEXTILE 
one of the oldest and best-known 
stokers in America. Sound design, TOBACCO 
rugged construction and fine perform- UTILITY 


ance have made the Type E Stoker the 
recognized leader in its field. 


| 


200 MADISON AVENUE, NEW YORK 16, 
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GENERAL ELECTRIC ANNOUNCES 








TYPE DR 








STANDARDIZATION EXTENDED 


Last year General Electric announced what we be- 
lieve to be the greatest value in small turbine history—the 
Type DP. This standard turbine, which offers a host of special 
features at no extra cost, is suitable for the great majority of 
applications within its speed and horsepower range. 

For drives of higher speeds, or requiring wider speed 
range, or greater accuracy of control, the new oil-relay gov- 
erned Type DR turbine is now available. This standardized 
design powers many drives which formerly could be handled 
only by a more expensive, custom-built unit. 

To simplify maintenance, the Type DR is co- 
ordinated with the basic Type DP design to provide as much 
standardization of parts and dimensions as possible. For in- 
stance, bearings, packings, shafts, oil coolers, and many other 
parts are interchangeable on all frame sizes of both DP and 
DR units. Installation and 're-location are simplified by a com- 
mon shaft height and coupling fit. 

By the selection of a Type DR drive, you get the ad- 
vantages of a custom-built, oil-relay governed turbine, along 
with the ease of maintenance and handling offered by a 
standardized unit. 

For assistance in applying the right turbine to the 
right job, get in touch with your G-E representative. He'll be 
glad to show you how the special features of G-E mechanical- 
drive turbines offer you extra value. Apparatus Department, 


General Electric Company, Schenectady 5, N. Y. 
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HIGH SPEEDS, 


The new Type DR turbine is almost universally 
applicable within its range of ratings. Speed range 
under governor control is more than sufficient to 
handle all types of variable speed pumps, fans, 
compressors, blowers, stokers, and many types of 


SAFE IN EXPLOSIVE AT- 
MOSPHERES =non-spark- 
ing emergency governor 
standard on all units 





WIDE SPEED RANGE 
powerful oil-relay governor 
provides adjustable speed 
range up to 5 to | 





GREAT ACCURACY— 
' steady state governor ac- 
curacy of + % of 1 percent 


POSITIVE LUBRICATION 
—pump provides pressure 
lubrication for turbine bear- 
ings and, if desired, for 
driven equipment 


PERMANENT ALIGNMENT 
—center-line support elim- 
inates casing strains, keeps 
unit in alignment, reduces 
coupling wear 








WIDE SPEED RANGES, GREATER ACCURACY OF CONTROL 


paper machines. The accuracy afforded by the 


standardized, 


oil-relay governor even permits 


smooth parallel operation of a-c generators. 
Ratings up to 1500 hp are available, with speeds 


from 1000 to 8000 rpm. 


LESS MAINTENANCE— 
Monel spraying of journals 
at packings reduces erosion 
and packing wear 





EASY TO DISASSEMBLE— 
casings and other parts 
secured by easy-to-handle 
socket-head cap screws, 
which replace conventional 
bolting 


LONG-LIFE BEARINGS— 
solid-backed interchange- 
able bearings 


EASY TOINSTALL 
—standard shaft 
height and coupling 
fit permit installing 
and_ re-locating 
units with a mini- 
mum of effort 
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When ARNS Automatic 
.. Combustion Control GOES IN 












It's practically a certainty that you will get 
more steam capacity to meet increased 
production needs when you install Hays Auto- 
matic Combustion Control. That is why Hays 
Systems, almost without exception, quickly pay 
for themselves. 


Here’s a typical case: 

When steadily increasing production taxed 
the capacity of its three boilers, a food company* 
installed Hays Combustion Control. Immediately 
production jumped almost 100 percent using 
only two boilers, with the third for stand-by- 


Turbine steam consumption dropped 1000 
pounds per hour, boiler efficiency rose from 
55 to 784 percent, and steam costs dropped 
sharply. 

Is your steam plant keeping pace with growing 
demands? Consider how much more practical 
and inexpensive it is to increase capacity of 
your present plant by the Hays Method 
than to invest in additional boilers. 

It's ‘good business” to talk over your steam plant 
requirements with a Hays engineer. Meanwhile, 
send for Bulletin 49-605—important reading. 


*Name upon request. 





Steam pressure is maintained practically con- 
stant under wide variations in steam demand. 

Correct fuel-air ratio is maintained for most 
efficient combustion. 

Over-fire draft is maintained constant at a 
predetermined value. 

Fuel-burning rate is kept in step with steam 
demand. 

Furnace and boiler are protected by the more 
uniform firing conditions and by the smaller 
fluctuations of steam pressure and furnace 
temperature. 

More uniform pressure improves turbine room 
efficiency and protects the quality of processed 
products. 

Fuel and maintenance costs are definitely 
lowered. 





ALL THESE POTENT ADVANTAGES ARE BASIC IN HAYS Automatic COMBUSTION CONTROL 


Electrical operation makes for simplicity in 
installation, operation and maintenance. 

Uniform high efficiency and COz2 in the flue gas 
are maintained over a wide range of rating. 

Corrections are made before conditions get out 
of hand. Always on the job, never tires, never 
forgets. 

Clinker trouble is lessened. (Periods of un- 
necessarily high combustion rates so common 
with hand control, are eliminated.) 

Loud variations can be carried by the entire 
battery of boilers or by an individual boiler; as 
desired. 

Operator is relieved of many details, leaving 
him free to attend to more important duties in 
the boiler room. 
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| yputomatic 
COMBUSTION CONTROL 


INDUSTRIAL CONTROL © FLOWMETERS © GAS ANALYZERS e DRAFT GAGES « CO, RECORDERS 


THE HAYS CORPORATION, MICHIGAN CITY, INDIANA 
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SINGLE END WELDING TYPE 
with base 150 Ibs. pressure 
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TOLEDO EDISON CHOOSES 
THE EXPANSION JOINT THAT IS 


Serviced WWver FULL STEAM PRESSURE 


Toledo Edison Company knows how to save 
on expansion joint maintenance. They use 








for proper lubrication. Maintenance costs are 
low. One user says only 65 cents per year per 


Yarway GUN-PAKT Joints—22 of them, joint. Others claim less than that. But wher- 

| ranging in size from 8” to 14” on their recent ever steam is distributed, and expansion joints 
sein Miandiiaiiam anime are used, the trend is toward GUN-PAKT. 
GUN-PAKT Joints are serviced under full Read the GUN-PAKT story in Yarway’s 
steam pressure . . . no costly shutdowns or Bulletin E)-1912. Write— 


heating interruptions. For repacking, simply 
insert a packing plug, twist a wrench, and the YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 


job’s done! Special Alemite fittings provide 









8"' Gun-Pakt Joint on e vw Yarwoy Gun-Pokt ~ 14" Gun-Pakt Joint in 
Toledo Edison line at Joint on Toledo Edison Toledo Edison No. 1 
Manhole No. 12. Jackson Avenue line. Manhole. 


BLOW. OFF VALVES 


WUOUD LEVEL RECORDERS LIQUID LEVEL INDICATORS 
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me Birdseye view of the 

Industrial Canal Steam-Electric 

Generating Station of the New Or- 

leans Public Service, inc. The structures in the 

right background near the stack are two Foster 
Wheeler steam generating units. The turbine-genera- 
tors are in the enclosure directly under the gantry 
e79ne,and. the 110 kv switchyard is in the foreground. 
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Two Outdoor Foster Wheeler 
Steam Generating Units for 
Industrial Canal Steam-Electric 
Generating Station of 
New Orleans Public Service, Inc. 
Steam capacity per unit 


400,000 fb per hr 

Superheat control range 
225,000 Ib per hr to 
400,000 Ib per br 
Pressure superhester outlet 1,350 psi 
Final steam temperature 955 F 


° 


a. high pressure and high temperature steam cycle. 
és Y tiror g acpi Aino haga. cage ; 
_ which are completely outdoors, serve two 37,500 
__ kw turbines which are housed in individual semi- 
demountable enclosures directly under «single : ‘ 
» gantry crane. ; 
The steam generating units are: mE ie 
firing natural gas, oil, or future pulverized coal 
ond are arranged for automatic cnenarnnyee 
steam temperature control. 


FOSTER WHEELER CORPORATION, 165 Broadway, New York 6,N. ¥.. 
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Sequential Soot Blowing 
it’s VULCAN 


Push one button on the master control 
panel, and you operate the entire system and 
shut it down. Blow by groups, if you like. 
Skip one unit, or a number of units, as you 
wish. Any combination is possible by a simple 
turn of control buttons—as easy as that. 

But you want to blow with compressed air? 
Fine! Vulcan air systems are in successful 
operation on many modern boilers. 

More and more engineers now specify 
Vulcan Automatic Sequential Blowers. Ask us 


to show you why. 


VULCAN SOOT BLOWER CORPORATION 


DUBOIS, PENNSYLVANIA 
DIVISION OF 
CONTINENTAL FOUNDRY & MACHINE CO. 


VULCAN 


STEAM OR AIR 








SOOT BLOWERS 








_— A. C, Louse, General Power Engi- 
neer, Pullman-Standard Car Manufac- 
turing Company — “Maintenance costs on 
our old pump were sky-high, so in March, 
1945, we installed this Electrifugal pump 
to move condensate from our compressors 
and hydraulic pumps. It has run 16 hours 
a day, five days a week with only routine 
maintenance and one repacking. C ost per 
gallon is less than half what it was and 
performance is much more dependable.” 

This is the kind of dependable, cost- 
lowering service you can get from Elec- 
trifugal pumps. Motor and pump are 


Electrifugal, Texrope and Vari-Pitch are Allis-Chalmers trademarks, 


ALLIS-CHALMERS 
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Cuts Pump Upkeep 


mounted on one shaft in one solid frame 
for maximum rigidity. Feet are wide 
spread for firm support. Bronze ring pro- 
tects casing from wear by impeller and is 
easily replaced when required. 

Every Electrifugal pump is tested at the 
factory, Performance is guaranteed. 

Allis-Chalmers makes hundreds of 
pumps for many types of service. For 
full information, see your A-C Authorized 
Dealer or District Office, or write for Bul- 
letin 52B6059E. Also in Sweet's, 
ALLIS-CHALMERS, 952A SO. 70 ST. 

MILWAUKEE, WIS. 


A 2640 








COST DOWN MORE 
THAN HALF IN 4 
YEARS SERVICE AT 
MICH. CITY PLANT 


by Allis-Chalmers Authorized Deolers, 
Certified Service Shops and District 
Offices throughout the country. 
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Power Company “Finds’’ New Storage Space— 


Big As All Outdoors 


Storing coal reserves and easy coal movement to boiler room bunkers were 
a major problem at this great power plant. In seeking the answer, S-A had 
to find new storage space. Now, with an S-A Redler and Belt Conveyor 
System, a huge coal reserve is stockpiled . . . 54,000 tons of it . . . outdoors. 

Day-after-day, year-after-year., Stephens- Adamson engineers have been 
developing bulk materials handling methods and equipment for better 
results in specific applications. This back-log of experience has given them 
the “know-how” that cracks bulk materials handling problems quickly . . . 
economically, 


To improve your present bulk materials handling system or for recom- 
mendations about a new unit, our staff is at your service. Write us today. 


STEPHEN @= JA pamsoN 








5 Ridgeway Avenue, Aurora, Illinois MEG, CO. Los Angeles, Calif. - Belleville, Ontario 


DESIGNERS AND MANUFACTURERS OF ALL TYPES OF BULK MATERIALS 
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Interstate Power Company 
Dubuque, lowa 


Coal from river barges and rail cars is 
unloaded and spread over on a large out- 
door storage area. Tractor dragen carry-alls 
reclaim coal as needed and deliver to a re- 
ceiving hopper at the base of the REDLER 
elevator shown above. The REDLER ele- 
vates to a 96-foot long belt conveyor, which 
moves coal into the plant for distribution to 
storage bunkers. Coal from cars can also be 
diverted to the pile shown at left. Capacity 
of S-A handling system is about 75 T.P.H 


HANDLING EQUIPMENT 
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40,000 KW 


record 
Unit No. 4 


Neutralization 














has Zy@H//¢C0/7 vt outstanding performance 


in 40,000 and 25,000 KW Turbines 


Over 12 years of service and still providing out- 
standing lubrication — that’s the performance 
record of Gulfcrest Oil in these three big tur- 
bines! Additional evidence that Gulfcrest Oil 
lasts indefinitely! 





Typical of the neutralization number curves 
for these units is the one shown below for Unit 
No. 4. Note the consistently low neutralization 
number of Gulfcrest Oil during and after this 
remarkably long service. 

As a result of outstanding operating experi- 
ence with Gulfcrest Oil, it has been selected by 
this important utility for each successive new 
turbine installation since 1937 — today every 
unit in the system is lubricated with Gulfcrest! 











Here’s the important reason for operating 
records like this with Gulfcrest Oil: extra refin- 
ing by the Alchlor Process which not only re- 
moves more of the sludge formers than any 
other refining method, but imparts to the oil 
greater ability to benefit from the addition of 
special inhibitors. 

Call in a Gulf Lubrication Service Engineer 
and ask him to show you how Gulfcrest Oil can 
help you get improved lubrication and higher 
operating efficiency for your turbines. Write, 
wire, or phone your nearest Gulf office today. 


Gulf Oil Corporation - Gulf Refining Company 


Division Sales Offices: 


Boston + New York - Philadelphia - Pittsburgh - Atlanta 
New Orleans + Houston * Louisville - Toledo 


$4++4+$44 





1942 1943 1944 1945 
Years Service 
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FUSETRON Dual-Element Fuses 
Give ALL-PURPOSE PROTECTION 


- Fusetrone@ruses 


with their 


Protect against short-circuits. 


Protect against needless blows 
caused by harmless overloads. 


Protect against needless blows 
caused by excessive heating — 
lesser resistance results in cool- 
er Operation. 


Provide thermal protection — 
for panels and switches against 
damage from heating due to 
poor contact. 


Protect motors against burnout 
from overloading. 


9 
10 


lO Point Frotectim 


Protect motors against burnout 
due to single phasing. 


Give DOUBLE burnout pro- 
tection to large motors — with- 
out extra cost. 


Make protection of small 
motors simple and inexpensive. 


Protect against waste of space 
and money — permit use of 
proper size switches and panels. 


Protect coils, transformers and 
solenoids against burnout. 


TRUSTWORTHY NAMES (hee 
ELECTRICAL PROTECTION 





One needless shutdown — or one lost motor — or one 
destroyed switch or panel — may cost you far more than 
replacing every ordinary fuse witha FUSETRON dual- 


element fuse. 


Don’t risk such losses — protect yourself by installing 
a FUSETRON dual-element fuse in every set of fuse 
clips throughout the entire electrical system. 
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Bussmann Mfg. Co., University at Jefferson 

St. Louis 7, Mo. (Division McGraw Electric Co.) 
Please send me complete facts about FUSETRON 
dual-element Fuses 


Name 
Title 
Company _ 
Address 


City & Zone 


State 














990 





125 Ib. S. P. BRONZE GLOBE, 
ANGLE and CHECK VALVES 


Built to 


LUNKENHEIMER 


QUALITY STANDARDS 








4 ANT a lower pressure valve to give the same dependable, low-cost 
service you get in higher pressure LUNKENHEIMER Valves? os 


Here it is—New Fig. 2140 Globe; Fig. 2141 Angle; Fig. 2142 Lift 
Check; Fig. 2444 Swing Check. These valves feature Lunkenheimer’s = 





traditionally fine design and sturdy construction, plus exclusive silicon 


bronze alloy stems which eliminate stem thread failure due to wear. 


Whatever your requirements for lower pressure service, you'll find 


these new valves unequalled for dependability and true economy. 


Full details, including illustrations and dimensions, 
are given in Circular No. 582. Ask your Lunkenheimer 


Distributor for it or write direct. 


ESTABLISHED 1862 


THE LUNKENHEIMER Co. 


—= QUALITY’ = 
CINCINNATI 14, OHIO. U.S.A. y 


NEW YORK 13 CHICAGO 6 
BOSTON 10 PHILADELPHIA 34 ‘ 





EXPORT DEPT. 318.322 HUDSON ST NEW YORK 13.N Y 
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Your LUNKENHEIMER 
DISTRIBUTOR is stocking these 


new 125 Ib. S.P. Bronze Valves. Call upon him 
for your original equipment, replacement and 
repair valve requirements. 













LIFT CHECK 
125 Ib. S.P. 
200 Ib. W.0.G. 


: fe Fig. 2142 | 


Fig. 2144 
SWING CHECK 
125 Ib. S.P. 
200 Ib. W.0.G. 


1949 


- 


‘4 200 Ib. W.O.G. 


200 Ib. W.O.G. 












COPPER ALLOY BULLETIN 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 








"Prepared by Bridgeport Brass Company 
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“Duplex Tubing for Lower Maintenance in 
Ammonia Refrigeration Systems 


The rapid growth and penetration of 
mechanical refrigeration into indus- 
trial, commercial and domestic fields 
has introduced new corrosion and 
maintenance problems to operating 
engineers. 

The selection of piping and tubing 
used in refrigeration and air condition- 
ing requires careful consideration. In 
Freon refrigeration systems, copper 
tubing with brazed fittings gives satis- 
factory service since the copper resists 
corrosion from both Freon and water. 
Copper, however, is not satisfactory 
for direct contact with ammonia since 
it is attacked by the refrigerant. 

The good corrosion resistance of 
steels to ammonia, both gaseous and 
liquid, explains the wide use of ferrous 
materials in the construction of equip- 
ment handling ammonia. However, 


steel tubes and pipes are subject to 
corrosion when immersed in brine, sea 
water or fresh water. This shortcoming 
can easily be overcome through the use 
of Duplex Tubing. consisting of non- 
rusting copper or copper-base alloy to 


zi 


the water side and steel to the am- 
monia side. This combination of Du- 
plex Tubing is finding wide application 
not only for ammonia refrigeration, but, 
also, for equipment producing ammonia 
and its compounds. 

The most popular combinations are 
low carbon steel combined with Cop- 
per, Admiralty or Red Brass for han- 
dling fresh water from rivers, lakes, 
ponds, and wells. Where sea water is 
used for cooling purposes, 80-20 Cupro 
Nickel, 70-30 Cupro Nickel, Duronze 
IV (Arsenical Aluminum Bronze), 
Aluminum Brass, and Admiralty are 
preferred to copper because of their 
greater corrosion resistance to sea 
water. When the velocity of the sea 
water is comparatively high, Cupro 
Nickel, Duronze IV and Aluminum 
Brass are preferred because of their 
resistance to impingement corrosion 


Satisfactory Heat Transfer 
Duplex Tubing is made by drawing 
together two tubes, one within the 
other. The close mechanical bond ob- 





Duplex Tubing of copper to the water side with steel to the ammonia side used in ammonia condensers 
Courtesy Dow Chemical Company 


Meadquestecs for BRASS, BRONZE, ott COPPER 


tained in this manner results in very 
characteris- 
tics. Duplex composed of steel and 
copper has somewhat higher heat 
transfer properties than single walled 
steel tubing of the same size and wall 
thickness. The practical significance of 


satisfactory heat transfer 





Duplex Tubing with outside tubes cut back to 
show construction. 
this is that the designer can use the 
lower fouling factor for copper or 
copper-base alloys rather than the 
higher value customarily used for steel 
which rapidly develops an insulating 
coat of rust. This means that Duplex 
Tubes in smaller sized heat exchangers 
can sometimes replace larger units 
equipped with single-walled steel 
tubes. When units are retubed with 
Duplex Tubes of steel to copper or steel 
to copper-base alloys, greatly improved 
heat transfer properties may be antici- 
pated, especially where excessive rust- 
ing (by water) is encountered on steel. 
Duplex Tubing Reduces Maintenance 
and Replacement 

Remarkable savings in maintenance 
and replacement have been reported 
by users of Duplex Tubing for am- 
monia refrigeration systems. A small 
dairy which installed copper lined 
steel Duplex Tubing 11 years ago re- 
ported that previous to the replace- 
ment, rust and scale had to be removed 
from the inside of the steel tubes every 
three months and the tubes themselves 
were replaced about every three years. 
Since the installation of Duplex Tub- 
ing, no cleaning has been necessary and 
the original Duplex Tubing is still giv- 
ing excellent service. 

Write for “Duplex Tubing Technical 
Bulletin No. 746” and contact nearest 


Bridgeport office. *y.s. pat. No. 2,093,380 


BRIDGEPORT BRASS 


BRIDGEPORT BRASS 


Mills at Bridgeport, Connecticut, and Indianapolis, Indiana * 


COMPANY, 


BRIDGEPORT 2, CONN. 


° ESTABLISHED 1865 


in Canada: Norando Copper and Brass Limited, Montrea! 
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G-E open (dripproof) induction 
motors for load, tant 
speed applications. From 1 to 2000 hp. 





The standard totally enclosed Tri-Clad features a cast-iron double-wall 





structure (1) that keeps outside air from electrical operating parts . . . 
G-E totally enclosed motors for out- 


door op . in abrasive dusts, or 
corrosive fumes. From 1 to 1000 hp. 


machined-fit end shields (2) . large air passages (3), easy to clean. . 





rotating labyrinth seals (4) that keep foreign matter from working in 
around the shaft. Note, too, the new corrosion-resistant G-E Textolite 


cooling fan is now standard on all 1- to 15 hp TEFC Tri-Clads 





You can put a 7@/ CLAD motor anywhere 





ves sin! The standard Tri-Clad open motor is a cast-iron, dripproof 
motor you can put anywhere that any open motor can be used —and 
G-E gear-motors for low-speed opera- 
in a lot of places where other open motors couldn't take it. tion. A normal-speed motor with built- 
What's more, for the really dirty jobs —where air is laden with dust, tn sedeation qoav. Cems Wee 75 Sp. 
or corrosive fumes—where metal chips and cutting fluids abound —the 
Tri-Clad totally enclosed motor gives you more protection, inside and 
out, than any other make of motor you can buy. 
1,720,000 Tri-Clad motors, operating in every conceivable kind of 
plant, prove the far-reaching advantages of cast-iron construction . . . 
superior resistance to corrosion . . . rigidity that makes for permanent 


shaft alignment . . . inherent damping action that minimizes noise and 





damaging vibration. These motors prove, too, that Tri-Clad double-end 
ventilation simply has no equal for prolonging an open motor’s useful G-E synchronous motors for main- 
life. Providing high-volume, relatively low-velocity cooling, this ven- taining exact speeds or for correcting 


aat es ‘ hye — ms power factor. From 20 to 1000 hp. 
tilating system keeps Tri-Clad motors uniformly “air-conditioned”. 
WANT MOTORS THAT CAN REALLY TAKE ABUSE? Tri-Clad motors in nearly Y 
all types and ratings are available for IMMEDIATE SHIPMENT. Contact BEAT 
your nearest G-E Office or write Apparatus Dept., General Electric 

Company, Schenectady 5, N. Y. i 4 z 
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Two 214 x 18 Worthington High Pressure Power Pumps furnishing 5000 1b. pressure for 
operation of two hydraulic presses at ( _—_ Drop Forging & Mfg. Co. Each pump is fitted 
with Worthington Synchronized Suction Valve Unloaders for loading and unloading the 
pumps to conform with the capacity requirements for high pressure liquid. 


Extraordinary Savings 
in Forging Production 


Propeller hubs forged in one operation, saving dures for production of various types of forgings 
many hours of machining time and producing from 2 Ib to 2000 Ib. In addition to its forging 
a material structure that is much denser and facilities, it operates one of the largest groups 
50% lighter...aluminum airplane engine of high-powered equipment—including up- 
cylinder heads forged in one, instead of nine setters, presses and hammers—in the industry 
operations with similar advantages in struc- 
ture and weight...are among the achieve- : : 
ments of Canton Drop Forging & Mfg. Co. liquid pressure for op ration of two hydraulic 

In the case of the propeller hubs, savings of presses. They are 214 x 18 horizontal duplex 
275 Ib to 375 Ib of steel per forging are made double-acting. One press Operas with four 

piercing the blade sections of the 4-wav and extrusion cvlinders, exerting 1767 tons by one 
i-wav hub forgings. In the case of the cvlinder vertical cvlinder and 950 tons by each of three 
heads, unusual contours are produced satis- horizontal cylinders. The other has five extru- 
factorily. sion cylinders, exerting 1862 tons by one 

In addition to conventional methods of pro- vertical cylinder and 994 tons by each of the 
duction, this company uses patented proce- four horizontal cylinders. 


Iwo Worthington pumps furnish 5000 Ib 





WORTHINGTON PUMP AND MACHINERY CORPORATION, KARRISON, 





Worthington SDH Diesel Pgine in operation at Barton Mines. 


NEWS from the power front 


Easier Maintenance... 
Faster Service for Barton 


Barton Mines Corporation in 
North Creek, N. Y., 1s the largest 
producer in the U. S. of abrasive 
garnet. This iron-aluminum sili- 
cate has great hardness and main- 
tains sharp edges in fracture. For 
these reasons, it is ideal for use on 
sandpaper and, when finely ground, 
as an abrasive for lens grinding in 
the optical industry, as well as for 
many other abrasive purposes. 
But it is a constant hazard in 
production. The sharp-toothed 
particles of abrasive garnet seep 





Two 250 KW Worthington turbine 
generators at St. Joseph's Retreat, 
Dearborn, Mich. 


into machinery and eat away at 
metal parts. 

Barton is now in the process ot 
moving all its power generating 
equipment, now located in the 
same building as the mills, to a 
new power plant away from this 
abrasive garnet. 

The new plant already houses 
| Worthington Type BB engine 
and | new Worthington SDH 
Diesel of 865 hp. The W orthing- 
ton Type SDH engine drives a 
synchronous generator made by 


Electric Machinery Co., in Min- 
neapolis, a subsidiary of Worth- 
ington. 

Mr. E. F. Andrus, Chief Engineer 
of the mine, states that Barton 
selected Worthington because 
Worthington equipment is so easy 
to service should trouble arise. He 
says, “On the Worthington engine 
we Can get at any main bearing in 
15 minutes, whereas it takes us 24 
hours to get at the main bearings 
on other engines.” 

“We are so far away from most 
service centers” he continues, ‘that 
for us the question of prompt de- 
livery of spare parts or access to 
technical advice is a major factor. 
One of our experiences with 
Worthington has been, for exam- 
ple, that when we sent them an 
order for a new set of wrist pins, 
we had the new ones here within 
10 days... once we needed a new 
crankshaft and they were ready for 
immediate shipment.” 


Only $30- for Doctoring 
These Turbo-Generator Units 


St. Joseph's Retreat, a hospital in 
Dearborn, Mich., gets its power 
from two 250 kw Worthington— 
Moore steam turbo-generators. 
These units were installed in 
1940, replacing steam engines, 
and have been in continuous ser- 


vice ever since then. During that 
time, the total cost of repair parts 
has amounted to only $2349.00— 
less than $40.00 a year. 

This power plant was designed 
and erected under the supervision 
of Harry J. McFarland, M.E. 
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Worthington Pump and Machinery Corporation 





Twenty years ago, there existed 
one and only one standard insofar 
as boiler feed pump materials were 
concerned. This standard —cast- 
iron castings and bronze internal 
fittings—was relatively satisfactory 
in the days when operating pres- 
sures and temperatures were low 
and when boiler feed water treat- 
ment did not introduce the prob- 
lems faced by the pump designer 
of today. However, pressures and 
temperatures grew apace and both 
designers and operators discov- 
ered the inadequacy of the single 
material standard. 

Fortunately, the metallurgical 
engineer was introducing develop- 
ments which enabled the pump de- 
signer to take advantage of better 
materials. These better materials 
refer to the great number of stain- 
less steels, each with its own quali- 
ties of toughness, strength and re- 
sistance to corrosion and erosion. 

The internal fittings of boiler 
feed pumps were the first to under- 
go certain definite changes away 
from the stereotyped old standards 
of bronze trim under all condi- 
tions. For instance, as far back as 
10 years ago, it became the prac- 
tice of our company to furnish 
13% chrome stainless steel impel- 
lers whenever operating tempera- 
tures exceeded 250°F. or when 
there had been evidence of pos- 
sible corrosion, or when impeller 
diameters exceeded 10inches 
when operating at speeds of 3560 
rpm. The use of 13% chrome 
stainless steel instead of bronze for 
temperatures over 250°F. was pred- 
icated on the excessive expansion 
of bronze impellers under these 
temperatures, and the consequent 
stresses in impeller hubs, crushing 
of these hubs and bowing of the 
shaft. The diameter limitation for 
bronze impellers was based on the 
fact that excessive centrifugal force 
action will stretch the impeller hub 
in addition to expansion, causing 
loosening of the impeller. 

Insofar as the resistance to cor- 


rosion was concerned, the use of 


13% chrome stainless steel impel- 
lers was introduced before very 
definite information on the effect 
of feedwater pH was available. In 
other words, 143% chrome stain- 
less steel impellers were applied 
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Better Materi 
Feed Pump 


frequently on the strength of evi- 
dence such as graphitization of 
cast-iron castings or other symp- 
toms of corrosion. Today, very 
definite limits have been estab- 
lished for the use of bronze im- 
pellers insofar as corrosion resis- 
tance is concerned. Thus, bronze 
fittings are used for temperatures 
under 250°F. only if pH is neutral 
to 8.5 and water is not known to 
be excessively corrosive. 

A definite impetus towarda 
greater utilization of stainless steel 
for boiler feed pump parts and 
casings was given by the recent 
findings of an investigation con- 
ducted by the Boiler Auxiliary 
Sub-Committee of the Edison Elec- 
tric Institute to determine the cause 
of the rapid pump deterioration ex- 
perienced in many of the higher 
pressure power plants. 

The possible range of selection 
of corrosion resistant stainless 
steels is relatively wide and includes 
both the straight chromium steels 
and the so-called austenitic, chro- 
mium nickel steels. In the former 
type, the chromium content may be 
at the 5, 9, or 13% level. In the 


Present Average Practice in Selection of Materials 
for Boiler Feed Pumps 


als Increase 
Reliability 


latter case, the composition range 
may extend from the familiar 18% 
chromium, 8% nickel type to the 
higher 25% chromium, 20% nickel 
type adopted by the U. S. Navy. 

In the choice between austenitic 
and non-austenitic stainless steels, 
the latter is preferred because aus- 
tenitic steels have a coefficient of 
expansion approaching that of 
bronze and 50% greater than that 
of carbon steel or of the lower 
chromium level steels. This differ- 
ence in coefficients of expansion 
could lead to operational difficul- 
ties due to the interruption of 
axial alignment. Therefore, it was 
recognized quite early that the use 
of 18-8 or higher chromium con- 
tent stainless steels was fraught 
with a greater danger of opera- 
tional trouble than that of 5% or 
13% chromium steel. 

Today, whenever the water is 
known to have excessive corrosion 
action, casings are made of either 
5% or 13% chromium steels. 

The table summarizes present 
average practice in regards to ma- 
terial selection, subject to modifi- 
cations with additional experience. 
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Maximum 
Casing Fittings Temperature Use 

1. Cast Iron Bronze 250 F pH neutral to 8.5, unless 
water is known to have cor- 
rosive action. 

2. Cast Iron 13% Chromium 350 F Any pH, unless water is 

Stainless Steel known to have excessive 
corrosive action. 

3. Carbon Steel Bronze 250 F Seldom used for boiler 
feed service—only where 
water is definitely known 
not to be corrosive. 

4. Carbon Steel 13% Chromium 400 F pH above 8.5, unless 

Stainless Steel water is known to have 
corrosive action. 

5. 5% or 13% 13% Chromium Any temperature norm- Any pH and where water 


Chromium Stee! Stainless Steel 


Worthington 6" UN-2 Centrifugal Volute Pump, with Chrome-Steel Casing. 
Exterior appearance of radially split double casing boiler feed pump 


ally encountered 


is corrosive or previous 
trouble reported. 





| FULL LINE. . 
FULL VALUE... 
FULL SERVICE .... 


We have repeatedly urged users of welding fittings to 









accept no less than the fu// line. When we say “‘full line” 

we don’t just mean its completeness . . . though it /s the world’s 
most complete line of forged steel fittings and flanges... 

and it does contain the widest range of types, 


sizes, weights and materials. 


When we say “full line” we mean full value—extra value—more 

and better features than can be found in any other fitting. © 
The technical brains and forging skills which 
conceived these extra values continue to be available 
to you through the Taylor Forge organization, 


and through the Taylor Forge distributor 


who is your industrial neighbor. 


Since Taylor Forge welding fittings ‘have 


everything,” why compromise 


on less than the best? or 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS General Offices & Works: Chicago 90, Ill. (P.O. Box 485) Eastern Plant: Carnegie, Pa. Western Plant: 
Fontana, Calif. @ District Offices—New York: 50 Church Street @ Philadelphia: Broad Street Station Bldg. @ Pittsburgh: First National 
Bank Bidg e Chicago District Sales: 208 S. LaSalle Street © Houston: City National Bank Bldg. @ Los Angeles: Subway Terminal Bldg. 











[] Whe is my nearest Taylor Forge Distributor? | 
Da YOU Ai fing syslemd [] Put my name on your mailing list to receive informative literature. 
create any fitting or flange Name a 

A a ee ee ES 
f the information you need goes beyond 

EES 





simple return of the coupon at the 


t, please write us fully. You will receive SEE ell ae EU Bieri ne ses Sit 
rompt and detailed reply 














City. Zone State 
401-0549 Mail to Taylor Forge & Pipe Works, P.O. Box 485, Chicago 90, Winois 4 
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Type 366 Rocking Contact Generator 
Voltage Regulator. In motion only 
when change in excitation is re- 
avired by voltage variation. 


86: 
WA 
Y Ny \ 


EARS of trouble-free service 

. and you get instant re- 

sponse, accuracy, low maintenance 
besides. Here's how: 

Design is simple, and although 
the Rocking Contact Regulator is a 
watch-like instrument, it has been 
built for rugged industrial use. No 
complex adjustments, no vibrating 
contacts, no gliding friction to 
make it a maintenance problem. 


ALLIS-CHALMERS, 952A SO. 70 ST. 
MILWAUKEE, WIS. (nc 
ALLIS-CHALME 2 


Pioneers in Power and Electrical Equipment From Generation Through Utilization 






with Allis-Chalmers 
ROCKING CONTACT 
Generator Voltage Regulator 


Regulation is quick, accurate be- 
cause it operates directly in the 
exciter shunt field circuit . . . with- 
out relays. Generator rheostat 
losses are reduced to a minimum. 

Rocking Contact Regulators are 
available for both a-c and d-c gen- 
erators of any size and speed, for 
either parallel operation or unit 
control, Call your nearby Allis- 


Chalmers office, or write direct. 
A 2585 
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AVS Completely Engineered 


Send for 


a copy of 97-page 
Engineering Bulletin No 
44-B containing valuable 
information cn prepara- 
tion of pulverized fuel and 
steam generating plants 
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KVS offers a complete serv- 
ice in design, building and 
erecting complete steam 
generating plants under one 
responsibility. KVS  engi- 
neers are available for con- 
sultation on your require- 
ments 





POWER + 








\*» 
















ee 











RADIANT TYPE...TOP FIRED ° 
A Modern Design for 


PULVERIZED COAL 


The drawing (Left): TOP FIRED: L-o-n-g flame travel for complete combustion. 
KVS pulverized-coal-fired 
steam generator having a 


Stan henerating Unit... 


“Talcum-Powder” pulverization: 85 percent through 200 mesh, less 


: than 12 percent unburned carbon, instant response to controls. 
single steam drum, water 


cooled furnace, pendant RADIANT HEAT furnace, quick steaming. Tangent-tube side and 
superheater, bare tube end walls, exclusive 360° Shadow Wall at the second row of furnace 
economizer and tubular tubes. 


air preheater. 


For bituminous . 


for anthracite .. . 











tor coke breeze .. . gndgny combinatio 
oil, gas ag 


Air Swept 
TUBE MILL 
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Changes 






in load 








do not 

affect 
high 

efficiency 
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@ A midwest public power plant—shown in part here—has used Nonpareil Turbine 


Oil since 1930 in a SOOO-KW General Electric turbine and since 1940 in two 





’500-KW Allis Chalmers units. The plant superintendent reports six important 


savings made with Nonpareil 





















- 5 
Nineteen years service by Nonpareil Turbine Oil has 


given ample evidence of Nonpareil’s great saving ability in a midwest public 





power plant. The supe rintendent reports: 


1. No oil-replacement fills 4. No oil-treating losses 
2. No extra oil batches 5. No cleaning of oil systems 
3. No sweetening of oil 6. No repairs due to faulty lubrication 


In addition, the superintendent states that the quantity of make-up oil has been 


held very low—less than an average of 12 gallons per year needed for 3 turbines. 


Why not take advantage of Nonpareil’s great saving ability? This unique 
turbine oil can reduce oil maintenance and lubrication troubles to a rock- 


bottom low in your plant. Its ability to do this is backed by a written guarantee. 


Nonpareil is the only turbine oil that is guaranteed in writing not to in- 
crease in acidity above a neutralization number of 0.15 mg. KOH/gm. That 
is your insurance against troubles, your assurance of lubrication savings. A 
Standard Oil Lubrication Engineer will be glad to give you facts and figures 


from other Nonpareil performance records. 


Standard Oil Company (Indiana), 910 S. Michigan Ave., Chicago 80, III 

















NEW PRESSURE SEAL BONNET VALVES. 











ne these and many other fea- 
NS =~ tures ore standard—not 
Qo RStenn added cost extras—in the 


new Edward gate valves 





GATE VALVE THAT STAYS TIGHT 


Welded-in Stellited seats, welded-in guide ribs 
to eliminate wedge drag on seating faces, ball 
bearing operation clear 
down to 4 or 5 in. sizes— 





WANT MORE DATA? specici 


bulletins are now lable on most of 
these designs. A few are so new thot 
full catalog data isn't ready yet, but we 
can supply dimensional drawings. Ask 
your nearest Edward representative, or 
write direct to Edward Valves, inc., 
East Chicago, Indiana. 
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. NEW FORGED STEEL GLOBE VALVES..NEW IMPACTOR HANDWHEELS.. 


SELF-SEALING BONNET JOINTS, 30% MORE FLOW 


Now you can get Edward pressure-seal bon- 
net valves in gate, globe or angle patterns 
for stop, check or non-return service. New 
features for lower and lower pressure drop 
have been built in—and proved. On no other 
valve series is there more proven flow data. 


EDWARD PATENTED 
EVALTHRUST YOKE BUSHING 


and impactor handwheel for easiest closing 
in cramped locations is standard on stop and 
non-return series. So is closure indicator. 


ON CHECK VALVE, left, and non-return 
valve, far left, note new enclosed dash-pot 
disk, Edward Equalizer for high disk lift and 
free flow passage. The whole series is reg- 
ularly built in chrome-moly steels for stability 
at high temperatures. 
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4 WHOLE NEW GROUP 
of Edward Steel Valve Designs 


. NEW GAGE VALVES. . NEW WELDED BONNET UNIVALVES..NEW BLOW-OFF VALVES...NEW GATE VALVES 


FINE REGULATION ON 
GAGE LINES For gage and meter service, 


the redesigned Edward Fig. 152 valve gives 
close flow regulation with small seat port and 
longer seat-stem contact area. New form fitting 
T-Handle. Rated 4000 Ib W.O.G. Also in 
12% Cr. and 18-8 stainless steels. 


ALL-PURPOSE SMALL 
GLOBE VALVE Here's a new O. S. & Y., 


union bonnet, bolted gland forged steel globe 
valve for a multitude of services. Packing ad- 


Son 
























Boiler blow-down installa- 
tien, 1500 Ib 1000 F with 
new Edward welded-bon- 
net straightway blow-off 
valves. Compact, tight, 
easy to open and close with 



















NEW WELDED-BONNET UNIVALVE 


Already lowest in pressure drop 
among forged steel globe valves, 
Edward patented welded bonnet 
Univaives have been modified 
to give even less resistance to 
flow, less wear-producing tur- 
bulence. For top temperature 
service and up to 2500 Ib pres- 
sure, here is the valve ¢v 
that offers the most. 


i t or repl t greatly simplified. 
Rated 800 Ib, 750 F. 


BLOW-OFF FLEXIBILITY A new series of 
300 Ib O. S. & Y. blow-off valves with all the 
, design features of high pressure valves. Install 
them in any position for greatest piping flexibility. 



















NEW, EASIER CLOSING Now the Edward im- 
poactor handwheel, modernized and improved, is avail- 
able on many small valves as well as large. Easy-to- 
grip cross bar delivers 2.8 times the closing load of 
ordinary handwheels. No wrenches or extension bars 
needed. 


Ewan Vatoes, ne. 


SUBSIDIARY OF ROCKWELL MANUFACTURING CO. EAST CHICAGO, INDIANA 
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HARTFORD HOSPITAL 






a 7 





& 
oh 
I he 


A fine Example of a Modern Hospital, the 

Hartford Hospital, Hartford, Connecticut. Air 
Conditioning Equipment by Buffalo Forge Company 
Coolidge, Shepley, Bulfinch and Abbot, Architects i 
George A. Fuller Co., Contractors 

Hollis French, Mechanical Engineer 
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“Capacity to produce desired results” — Webster 


_—_ hospital design recognizes the very real necessity 
of adequate air conditioning. Thus, the progressive planning of 
the Hartford Hospital included “Buffalo” fans, pumps and air 
conditioning units as part of its far-sighted program. 


This dependable air conditioning keeps the vital fourth-floor 
operating rooms free of dust, dirt, draft and noise. “Buffalo” Air 
Control does an important job on the thirteenth floor, too — 
where the Central Sterile Supply Room and Intfavenous Solutions 
Manufacture Department is located. And on the ground floor, 
“Buffalo” equipment dissipates food odors from the Main 
Kitchen and keeps personnel comfortable, alert and efficient. 


Hospitals are daily finding new uses for air conditioning. 
Removing explosive anesthesia gases—aiding therapy—improv- 
ing the germ-killing effectiveness of ultra violet lamps—are 
but a few. 


Whether you are concerned with hospital, office building 
or plant, don’t leave “Buffalo” Air Conditioning out of the plans. 
Contact your “Buffalo” representative for the Air of Efficiency 
your building needs. 


BUFFALO FORGE COMPANY 


i88 BROADWAY BUFFALO, NEW YORK 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
Branch Offices in all Principal Cities 


“Buffalo” Air Conditioning Units 
like the one above, and 
“Buffalo” Pumps, provide clean 
air automatically and exactly 
controlled as to desired humidity 


and temperature. 


Quiet-running “Buffalo” Limit- 
Load Fans supply the vital air 
for processing and distributing 


in the Hartford Hospital—on 





continuous service, day and 


night. 





HACSAN controls 





aT THE McKEESPORT PLANT OF 
KELSEY-HAYES WHEEL COMPANY 


Kelsey-Hayes Wheel Company, manufacturer of steel 
wheels for automobiles, farm implements, ete.. is one 
of the companies which have acquired manufacturing 
facilities in the Pittsburgh area in recent years. 

The plant purchased by them was previously used 
for certain work of Jones & Laughlin Steel Corpora- 
tion, and before that was occupied by the McKeesport 
lin Plate Co. The problem confronting Kelsey-Hayes 
was to get in production quickly, and to continue pro- 
duction while virtually constructing a new plant 
within the walls of the old. This work is being 
handled by the Austin Company, Cleveland en- 
vineers and builders. 

One of the first steps was the construction of a 
new steam plant, since the new type of operation 
requires better heating facilities. In addition, 
some steam is required for the pickling tanks. It 
was necessary also to provide for expanding 
boiler room facilities to keep pace with steam de- 
mand when the plant is in full production. 

In its present stage, the plant has two stoker- 
fired, LOo0-Ib. boilers, with capacities of 25,000 
Ib. her. and 45.000 Th. hr. respectively. Both boil- 
ers are equipped with Hagan Automatic Combus- 
tion Control and Hagan Ring Balance Boiler 
Meters. 


View of the first two new boilers at 
Kelsey-Haves. R. D. Craighead is 
General Foreman in charge, F. V. 
Hopke is boiler room foreman. 
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These meters are the three-pen-type. providing rec- 
ords of steam flow, air flow, and flue gas temperature 
on a single chart. Steam flow is also shown on a strip 
indicator, and is continuously totalized by the Hagan 
Ring Balanee integrator with which each meter is 
equipped. 

For full information on Hagan Controls and Hagan 


Ring Balance Flow Meters, write to Hagan Corpora- 
tion, Hagan Building. Pittsburgh 30, Pa. 
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View between boilers, looking 
toward control panel. Hagan Bal- 
anced Float Controller is shown at 
corner of boiler on the right. This 
element of the Hagan Control Sys- 
tem operates uptake damper. 






















Control panel showing Hagan Con- 
trols and Hagan Ring Balance 
Boiler Meters. Meters record flue 
gas temperature also, and are 
equipped with strip indicator for 
steam flow. 














ee HAGAN CORPORATION 


HALL 
BUROMIN j BOILER COMBUSTION CONTROL SYSTEMS 


a RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
METALLURGICAL FURNACE CONTROL SYSTEMS 
TaRusIORQ FORCE MEASURING DEVICES 




























Every Fluor Counterflo 


every 


L é performance cost you more? 


counterflo cooling tower siciashoaaeiea 
llelivers prefabricated in standard cel 


sizes for low erection costs— 


colder water cheaper and engineered to give maximum 


cooling per fan horsepower. 


tower cools to the guaranteed 


temperature. Does this insured 


& colder Fluor towers give 

closest wet-bulb approach Five 30 x 30 cell coilshed cooling tower of the 
Counterflo induced-draft type, built by Fluor for a 
*& cheaper Fluor towers cost 


large gas-gasoline plant. Guarantee: 98° to 78° 
less per degree of cooling 


cooling at 73° wet bulb. Performance: as guaranteed. 


photo by Elwood M. Payne 
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Fluor Aerator cooling towers, have distinctive 
economy features and are most practical in 
certain cooling applications. 





















an 
fin « fan units 
SBE SURE WITH FLUOR — 
——s 
ul Fluor air-cooled heat exchangers are more 
Sas; economical where make-up water is expen- 
On d sive, where water has bad scaling character- 
emp istics, and where the terperature of liquid to 
: be cooled is relatively high. (Manufactured 
THE FLUOR CORPORATION, LTD. Org ond sold by Fluor and Griscomussll Co.) 
Los Angeles 22 + NEW YORK + PITTSBURGH " — 
HOUSTON e KANSAS CITY « BOSTON e« TULSA 
SAN FRANCISCO 
SAVE YOUR COMPANY MONEY 
Before buying a cooling tower, we 
urge you to look at the engineer- 
ing facts presented in the new Fluor — Le pan remove a 
* ” tive vibrations and instrument irregularities 
a yom Water Cheaper”. antinadeiinuns en, 
rite us for your copy. 0 
Me, 
‘ Ss 
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The Fluor gas cleaner, already well-known 
for efficient cleaning, has been redesigned 
to give still better performance. 


Cry RR ac teat 









~ 


Fivor mufflers, redesigned to incorporate 
+ pulsation-dampener principles, reduce 
‘ od : - exhaust-line noises to less than the mechan- 





~~. ical noises of the compressor room. 
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On Lower Grade Fuels 
Made Available to 
Government Heating Plant 
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@ Modern heating plant in nation’s capi- 
tal has two water cooled Taylor Multiple 
Retort Underfeed Stokers. These units are 
designed to handle 150,000 lbs. per hour 
normal steam flow, and 240,000 lbs. per 
hour peak load. Furnishing steam heating 
to the Government building system, these 
stokers offer the ultimate in fuel flexibility. 
Performance of these two units has been so satis- 
factory that a duplicate unit has just been ordered. 





ays PLANTS throughout coal burning areas 
are installing the Taylor Stoker to permit 
the burning of today’s coalswith freedom from 
smoke and objectionable stack discharge. 
Designed with simplicity as the keynote, 


Taylor has lower boiler outages, fewer mov- 
ing, longer wearing parts. A unique precision 
pusher stroke control mechanism and better 
air flow are two more exclusive Taylor fea- 
tures that aid in giving you efficient, low-cost 


This “fact-packed” booklet on 

the improved Taylor Stoker. 

If you aren’t up-to-date on 

stokers, write for your copy 

of this descriptive booklet 
today! 


A PRODUCT OF 


AMERICAN 





























steam generation and trouble-free operation. 

Backed-up by more than 45 years of engi- 
neering ‘“‘know-how,” these and other distinc- 
tive advantages make Taylor the time-tested, 
proven, economy stoker for both original and 
repeat installations. 

Before you decide on any fuel-firing equip- 
ment for your power plant, see for yourself 
why the “trend is toward Taylor’ —it’s the 
stoker of proven performance. 


TAYLOR STORER 


ENGINEERING COMPANY 


2400 ARAMINGO AVENUE, PHILADELPHIA 25, PENNSYLVANIA 
New York Office—75 West Street, N.Y., N.Y. 


In Canada: Affiliated Engineering Corporations Limited, Montreal and Toronto 
OTHER A PRODUCTS—Perfect Spread Stokers—Lo-Hed Electric Hoists & Car Pullers—Marine Deck Auxiliaries—Hele-Shaw Fivid Power 
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. ) rat SLIP ELIMINATED, 
(i BEARING DAMAGE 

STOPPED, POWER WASTE 

ENDED WHEN 7EXROPE 


V-BELT DRIVE 
REPLACES FLAT BELT. 


Oy PLANT ENGINEER in this midwest 
plant says, “The old flat belt on this 
blower drive was twelve inches wide on 
twenty foot centers, Not only was it heavy 
but it also absorbed a lot of power. 

“Besides that, dust made the belt slip 
constantly. We had to keep the belt so 
tight that it ruined bearings. And slipping 
would burn the belt. Maintenance on our 
old flat belt drive cost us hundreds of 
dollars every year. 

“Four years ago an Allis-Chalmers rep- 
resentative recommended this Texrope 
drive. It doesn’t slip at all, doesn’t hurt 
the bearings and we haven't spent a cent 
on it. I wish we had changed to a Tex- 
rope drive years sooner.” 

Money-saving performance like this is 
one of the reasons why more Texrope in- 


ALLIS-CHALMERS, 


dustrial V-belt drives have been installed 
since 1926— when Allis-Chalmers orig- 
inated the multiple V-belt drive — than 
any other kind, 


The Texrope line gives you practically 
everything you need for any V-belt drive 
... V-belts, standard and Vari-Pitch 
sheaves and speed changers . . . all from 
one reliable source. You can engineer 
90% of all V-belt drives yourself with 
the help of the Texrope Pre-engineered 
Drive Manual. See your A-C Authorized 
Dealer or District Office or write for Bul- 
letin 20B6956, Also in Sweet's. 


Texrope Super-7 V-belts result from the coop- 
erative research of Allis-Chalmers and B. F 
Goodrich; and are sold only by A-C dealers 
and offices. Texrope and Vari-Pitch are Allis- 
Chalmers trademarks, A 2648 


952A SO. 70 ST. 


MILWAUKEE, WIS. 


ALLIS-CHALMERS 


POWER 


a j 


Applied... 
Serviced... 


by Allis-Chalmers Authorized Dealers, 
Certified Service Shops and District 
Offices throughout the country. 
= —, 
if 


a 


MOTORS — 2 to 
25,000 HP and up. 
Matching Allis-Chal- 
mers Control. 


TEXROPE — Belts in | _ 

all sizes and sections, 

stonderd and Vori- 

Pitch sheaves, speed 

changers. 

PUMPS — Integral 
motor and coupied 
types. Sizes and rat- 
ings to 2500 GPM, 


Seen eee ee eanne 
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0,000 


PER HOUR 


Number of Erie City 


TOO nee 
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fehand 


Operating Pressure. . . 


LIT 


Steam Temperature. . 


Heating Surface— 
Erie City Boiler 





2,312 














12,000 


Method of Firing 


Gas 











STEAM POWER PLANT EQUIPMENT 


POUNDS OF STEAM 


Final Exit Gas Temp.. 














Steam Generators.......3 

= 
Ss Pounds of Steam/Hr. . 140,000 
Design Pressure... .. 450 lbs 


425 lbs. 


725° F. 


12,610 Sq. Ft. 
Erie City Water Walls 


Sq. Ft. 


Erie City Air Heater 


Sq. Ft. 


401° F. 


and Oil 








Complete Steam Generators ¢ Type C 3-Drum Boilers ¢ Type 






VL 2-Drum Boilers ¢ The **Economic”’ Boiler with or without 
Water Walls « Welded H. R. T. Boilers ¢ Welded Steel Heating 
Boilers ¢ Coal Pulverizer ¢ Underfeed and Spreader Stokers « 


Since 1849 


Welded Pressure Vessels for the Process Industries. 


ERIE CHY 


ERIE City IRon WORKS ec ERIE, PA. 
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Is there any wonder that out in the 
field, where approval is based on performance 
under actual operating conditions, industry has 
put its O.K. on Walworth Steel Valves? 

Tough ... wear resistant . . . dependable, 
these valves are produced in gate and globe 
types, in sizes to cover practically every serv- 
ice requirement. They are excellent examples 
of Walworth leadership . . . leadership that has 
made the Walworth valves famous through- 
out the world. 

Walworth Catalog 47 gives complete informa- 
tion regarding Steel Valves as well as the full 
line of Walworth valves and fittings in bronze 
and iron. Your copy may be obtained upon re- 
quest. Whenever you need valves — whether 
steel, bronze or iron — remember Walworth for 
dependability, economy, and long service life. 


WALWORTH 


valves and fittings 
60 EAST 42nd ST. NEW YORK 17, N. ¥. 
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For Economical High Pressure 
and Temperature Operation 








Pittsburgh Seamless 
Boiler Tubes 


Boiler operators have long recognized the econ- 
omy of operation possible with Pittsburgh Steel 
Seamless carbon and alloy boiler tubes. The sound 
homogeneous steel, the closely controlled chemis- 
try, the high tensile strength, combined with duc- 
tility and size accuracy give you ease of installation 
and long service. Pittsburgh Boiler Tubes are pro- 
duced with plain ends or can be supplied swaged, 
expanded, or upset. Pittsburgh Steel Company, 
Grant Building, Pittsburgh 30, Pa. 


Pittsburgh Steel Company — 
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C. H. Wheeler Dual Bank Surface Condensers in standard and low head types, with or without 
divided water box; also patented reverse flow type in which tubes and tube sheets are cleaned 
by reversing the direction of water flow, without drop in operating efficiency. Condenser 
water circulating pumps, condensate pumps and steam jet air ejectors for power plant 
condensers; also single and multi-stage ejectors with barometric or surface condensers for 
process applications requiring absolute pressures down to 250 microns. Send for catalog. 
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STEAM CONDENSERS © WATER COOLING TOWERS 
EJECTORS © STEAM JET VACUU MiAPEFRIGER ATION 
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More than ten years ago the Wm. Powell Company built Pressure 
Seal Valves for a major power plant installation. They were for steam 
service of 2200 p.s.i. at 950 F. Although this was back in 1938 the 
valves are still in service—giving a good account of themselves. 


The experience thus gained from this initial effort, plus the constant 
study and research devoted to designing and producing better and 
better valves, have resulted in the :mproved Powell Pressure Seal 
Bonnet Valves of today. 


A few of the many advantages of Powell Pressure Seal Bonnet Valves: 


Body-bonnet joint stays tight under all operating conditions. The 
greater the internal pressure, the tighter the seal. 


Elimination of heavy body-bonnet flanges, bolts and nuts reduces 
weight, saves space and simplifies insulation problems. 


Because of exclusive Powell construction, these valves can be dis- 
assembled and assembled much faster than any others—down time is 
cut to the minimum— inspection, if necessary, is made easy. 


Lifting lugs on yoke arms makes these valves much easier to handle 
and greatly facilitate installation. 


Stellite faced seats, discs, stem guides and repack-under-pressure 
seats assure long. trouble-free valve life. 


Flexible ‘‘H’’ type wedge of gate valve prevents sticking when valve 
is closed hot and allowed to cool before opening, thus reducing re- 
quired opening torque. 


For the complete details of these valves, send for our New Bulletin. 








Fig. 11365 W.E.—Ciass 1500-pound Cast 
Stee! Horizontal Lift Check Valve with 
welding ends, Pressure Seal Cap, and 
piston-guided disc. Streamline design 
permits maximum flow through the vaive 
with minimum pressure drop 





Fig. 11313 W.E.—Class 1500-pound Cast 
Steel Pressure Seal Bonnet Gate Valve with 
welding ends, venturied ports and special! 
by-pass. Bevel gear operation 



























Fig. 19084 W.E. Class 900 - pound Cast 
Stee! Pressure Seal Bonnet Non-return Valve 
This improved design reduces to a minimum the 
pressure drop and turbulence encountered in 
conventional designs of this type of vaive 






Fig. 11323 W.E.—Class 1500-pound Cast 
Stee! Pressure Seal Bonnet Gate Valva with 
welding ends. Has top-mounted electric mo- 
tor operator for quick, positive opening and 
closing by remote control 





Fig. 11331 W.E.—Class 1500-pound 
small size Cast Steel Pressure Seal 
Bonnet Globe Valve with welding 
ends. This design permits practical- 
ly unobstructed flow through the 
valve body, thus reducing 
pressure drop and turbu- 
tence to the minimum 


The Wm. Powell Company 
Cincinnati 22, Ohio 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 
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TYPICAL POST-WAR INSTALLATIONS 
IN WHICH ELECTRUNITE BOILER TUBES 
WERE USED AS ORIGINAL EQUIPMENT 


CORNELL UNIVERSITY .... Ithaca, New York 
SLOANE-BLABON CORPORATION 
Trenton, New Jersey 
INTERNATIONAL HARVESTER COMPANY 
Chicago, Illinois 


MID-CONTINENT PETROLEUM CORPORATION 
Tulsa, Oklahoma 


GENERAL ELECTRIC COMPANY. . . Lynn, Mass. 

MANHATTAN SOAP SALES CORPORATION 
Bristol, Pennsylvania 

SWIFT AND COMPANY . . . Hammond, Indiana 

KENNECOTT COPPER CORPORATION 
Heyden, Arizona 

GILBERT PAPER COMPANY, Menasha, Wisconsin 

MORTON SALT COMPANY, Manistee, Michigan 

WORCESTER GAS AND LIGHT COMPANY 
Framingham, Massachusetts 

MISSOURI POWER AND LIGHT COMPANY 
Mexico, Missouri 

NORTHERN STATES POWER COMPANY 
Redwing, Minnesota 

CENTRAL ILLINOIS LIGHT COMPANY, Peoria, III. 

PUBLIC SERVICE COMPANY OF INDIANA 
Edwardsport, Indiana 

UNION ELECTRIC COMPANY OF MISSOURI 


St. Louis, Missouri 
CITY OF PROVO, UTAH 


OTTER TAIL POWER COMPANY. . . Devils Lake, 
N. D.; Wahpeton, N. D.; Crookston, Minn. 
CHRYSLER CORPORATION . . . . Dayton, Ohio 


SCOVILLE MANUFACTURING COMPANY 
Waterbury, Connecticut 




















... lt Pays to Specify 


BOILER TUBES 


As madeby 


Heres why: Republic’s ad- 


vanced process 


Biatan 
of tube manufacture, ELECTRUNITE Boiler ' gig 
Tubes give you valuable, cost-cutting instal- 5 iB : 
lation advantages . . . plus assurance of me | \ 
dependable, uninterrupted boiler operation. } } 

7 
In this process, clean, flat-rolled steel is cold- 
formed into tubular shape and electric- «| oy 
resistance welded into strong, sound tubing. a! “ae Ww 
Full Normalizing in modern controlled atmos- if y ¢ 
phere furnaces, provides uniformly high é 4 | 
ductility throughout every length. Hydrostatic ‘ 
testing affords final proof of dependable top hE * 
quality, unvarying throughout every shipment. i 
The result: Modern boiler tubes that bend nm: 
easily, slide through tube sheets freely, expand Lee Pe OE. 
smoothly, and bead over to tight, non-leaking 4 
joints in a hurry. Actual installation records “x 
left. For additional information about any of 
these, or specific data regarding your own 

‘RUNI pet 





indicate time savings as high as 30% for ELEC- 


TRUNITE Boiler Tubes over ordinary tubes. 


A few of the many post-war installations of 


ELECTRUNITE Boiler Tubes are shown at the 


boiler installations, write today to: _ Past installation is only part of the ELI , 
REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION ¢ CLEVELAND 8, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 





CLEAR WATER 


PUMPING PERFORMANCE 





BACKED BY Sound Construction! 


“BUFFALO” CLASS “RR” PUMPS are the logical choice for clear water tf 
service for many reasons. Their high efficiencies ON THE JOB (as reported e 


by users) mean power savings year after ee ee ee ee a =m 
year. Their suitability to handling HIGH SPECIFICATIONS—Two- “*y Class RR" Pumps 


Casin ng _ steel, di 


PRESSURES (up to 1500 ft. head, in the suction 


four-stage models) makes them ideal for a 
sed mixed fiov 

1ounting eeaa back t 
mze, labyrinth type 

Diaphragr i bror 


wide range of installations. And their sound 
construction, shown at right, means mainte- 


nance savings and dependability from the 


boxes with stainle 
Box: Packin 


to 60( 


word go! It will pay you to look further 
into this kind of perform- high en 
ance—WRITE FOR BUL- 
LETIN 960-B shown 


at left. 


Flexi ble 

Subbase 

rain at pump 

down outside with final fi 

to weather protected - ae compound 


09 


t 
PUMPS 


BUFFALO) ‘DUMPS. INC. 
488 BROADWAY BUFFALO, NEW YORK 
Canada Pumps Ltd., Kitchener, Ont. 








‘CRYSTAL BALL 


for temperature 
and humidity 


This scientific erystal ball provides an accurate check on your 
heating and air-conditioning system ... by telling you, at a 
glance. the temperature and humidity of the location “tuned in” 
by the button you push, 


Brown Resistance Thermometers, for wet and dry-bulb read- 
ings, are located wherever you wish . . . in rooms, walls, ducts, 
ete... . and the ElectroniK Precision Indicator is located at 
your central reading station. 


Each button gives you instantaneous contact with the condi- 
tions of the air at the location of its resistance thermometer 
bulb . . . in a matter of seconds you can read all conditions, 
everywhere. And, if you wish, an ElectroniK instrument can be 
furnished to keep a continuous record of readings. 


The Brown ElectroniK Indicator System insures tenant com- 
fort in a commercial building. product quality in an industrial 
plant ... greater efficiency wherever it is used. 


MINNEAPOLIS-HONEYWELL REGULATOR CO. “rey, Ecler de 
BROWN INSTRUMENTS DIVISION ~<a. iy ape Indica- 
tor, write for a copy 


4490 Wayne Ave., Philadelphia 44, Pa. &,. of Catalog 15-13. No 


obligation. 


Offices in principal cities of the United States, Canada and throughout the world 





Honeywell 
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NEWEST DAYTON 
POWER AND LIGHT 

STATION GETS 
STURTEVANT FANS 





UNIT 


paw FO t RE LI AB Ll ITY 
REFRIGERATION 
COMPRESSORS 


-—=- 


Everything 
that puts air to 
work for 


Every application 


INDUSTRIAL FANS UNIT HEATERS VANE CONTROL® 
5-80137 











THE O. H. HUTCHINGS STATION OF THE DAYTON POWER AND LIGHT COMPANY 


The new O. H. Hutchings Station of The Dayton 2. Money-saving efficiency with Sturtevant 
Power and Light Company demonstrates careful Turbovane Forced Draft Fans. No centrifu- 
engineering. For example, it’s planned for six gal fan has ever been built that will produce 
60,000-kw units—each unit to be shut down onl) as much air power with the same power in- 
once a year for inspection. put as the new Sturtevant Turbovane 10. 











For this tough, long-running fan assignment, The 
Dayton Power and Light engineers chose Sturtevant 
forced and induced draft fans as the fans to do their 
job! Their reasons for specifying Sturtevant are the 
same reasons why your plant can have lower fan 
maintenance—with peak fan performance: 


Behind all Sturtevant products is a name famous for 
nearly 90 years in the power industry for depend- 
able, trouble-free mechanical draft equipment. It'll 
pay to check with Sturtevant first. Call your nearest 
Sturtevant office, or write to Westinghouse Electric 
Corporation, Sturtevant Division, Hyde Park, Bos- 
1, Less maintenance with Sturtevant Turbovane * ton 36, Massachusetts. 

Induced Draft Fans equipped with the Stur- 

tevant E-R wheel. The E-R wheel, specially 


e 
designed to resist fly-ash erosion, has proved \ Vestin house 
in hundreds of installations to give two to 
four times longer life. ins urlevan Division 





FORCED DRAFT FANS INDUCED DRAFT FANS INDUCED DRAFT FANS INDUCED DRAFT FANS 
(Turbovane®) (Multivane®) (Steel Plate) (Turbovane® 











BOILER FEED SERVICE 
Pumping is the weak 


spot in our steam-power 
operations. We just can't 
seem to get the operating 
reliability we want. 








Standardizing on : y . ~ UX 
Worthington will lick that 


problem for good! They'll A CONDENSATE SERVICE 


engineer team-work into 


your operating cycle! » : axe om te 


Worthington builds 


for the complete cycle rs ae, 


...as well as for each 
particular pumping job HEATER DRAIN SERVICE 


re, 
s 
Deas ing on the longest and broadest nme: 
; HR HB UT 


experience in pump manufacture, 
Worthington not only builds the right 

CONDENSER CIRCULATING SERVICE 
pump for each individual application, 


but knows just how to fit each one into 





the complete cycle of steam-power 
plant operations. That’s why you can 
depend on every Worthington Pump Es a MIXFLO 
for the co-ordinated performance that “a 

steps up over-all availability and low- CONTAAS SERVICE 
ers maintenance costs. 

Find out how standardizing on these 
smoother-working, more reliable 
pumps can improve your own pump- 
ing operations. For further facts prov- 
ing there's more worth in Worthington, 
write to Worthington Pump 


and Machinery (¢ or poration, \ 
Centrifugal Pump Divisi 


Harrison, Neu Je vysey. 




















Vertical Turbine Centrifugal 
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BUILT TO “BIG PLANT” 
STANDARDS OF PERFORMANCE! 


TYPE MC 
COAL FIRED 
BOILERS 


Ser Stzes— Here is Springfield’s new 
Standardized Type MC boiler. Offered in six 
sizes for power, process, or heating service: 
7500 Ibs., 9000 Ibs., 11,900 Ibs., 13,600 Ibs., 
15,300 Ibs., or 17,000 Ibs. guaranteed steam 
generating capacity. 


Standardized Construction 


— Boilers are assembled from same compo- 
nent parts. Height and depth are standard- 
ized. Width varies according to number of 
sections used. 


Coal, Oc or Gas Firing — Designed 
for coal firing with standard stokers. Equally 
adaptable to high efficiency firing with 
standard oil or gas burners. 


Quicker Deliuery — Stocks of parts are 
maintained for prompt assembly and ship- 
ping of units. For information on delivery, 
see your local Springfield representative, or 
write. 
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nits: CHECK WITH YOUR CONSULTING ENGINEER ON 


HEATERS © YOUR MODERNIZATION AND NEW PLANT PROJECTS 
desia® ; 


ts. 
meet requireme® 
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SPRINGFIELD BOILER CO. 


1953 E. Capitol Avenue Springfield, Illinois 


Worldwide Sales and Service 
See our 


catalog in 
SWEET’S 


NEW YORK @ PHILADELPHIA @ WASHINGTON, D.C. e DETROIT @ NATICK, MASS. ¢ HOUSTON 
CHICAGO e SAN FRANCISCO e ST. LOUIS e CINCINNATI e SEATTLE © MEXICO, D.F. 
Export: READING, PA 





COMPLETE WITH RATING TABLES AND DIMENSIONS 


The text explains and illustrates features of design that you should look 
for when buying a pump. The simplified rating tables list pump and 
motor sizes for delivery and head requirements ranging from 150 gpm 
and 30’ head to 5000 gpm and 250’ head. The dimension drawings 


provide all information necessary for prelimin- : 
ary installation layouts. Ask for catalog GP-10. DE LAVAL 


De Laval for Industry 


N 


DE LAVAL STEAM TURBINE COMPANY * TRENTON 2, N. J. 
TURBINES + HELICAL GEARS » WORM GEAR SPEED REDUCERS + CENTRIFUGAL PUMPS » CENTRIFUGAL BLOWERS AND COMPRESSORS + IMO OIL PUMPS 
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H udson plant has economy and reliability with standard plans 

Good operation pays dividends in this compressed-air plant 

Machine makes cake ice by extruding a continuous core 

These filters clean oily condensate 

Electrical distribution system in new Columbia steel mill 

Hotel men study air-recovery savings 

Coal-handling headaches and some of their cures — 
How to predict condenser performance OW ccm 
Power services must pay off from start in today's industrial plant 1S mn 
One hundred percent makeup for 1500-psi boilers 100 == 
Test radioactive rings. . 103 = 
Flow research yields daia on valve pressure-drop characteristics 106 —— 
Developing two-cycle dual-fuel engines 114 omen 
Utility hoist powered by shop tools 114 ————=} 
Motors for high-inertia loads. 118 mnt 
Twelve causes of short V-belt life 120 == 


ae 
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Electronics: 13— Mercury-pool rectifiers 121 emmy 
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Power engineer's notebook of plant-tested ideas 126 mmmmmnep 
Power-plant problems Technical briefs 134 mney 
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you can BE SURE... t¢ iTS 


Lubri 


Now ... for the first time... vou can install 
electric motors, or motor-driven machines oe. 
and forget motor lubrication! 

Westinghouse Life-Line ... industry’s amaz- 
ing new, all-steel motor ... now completely 
eliminates the biggest element in the mainte- 
nance of motors and motor-driven equipment 
... the need for periodic motor lubrication. 
Eliminated. too, are two of the most frequent 
causes of motor burnouts and lost time... 
overgreasing and undergreasing of motors. 
Life-Line motors are equipped with sealed 
bearings, pre-lubricated with a more-than- 
ample supply of specially-treated lubricant. 

Correct lubrication and long life are assured 
...machine outages are reduced...motor drive 


problems are simplified, since motors can be 


located without need for constant accessibility. 


POWER 





Added to Life-Line’s outstanding advantages 
of plate-steel protection, improved windings 
and more compact size, pre-lubrication is one 
more important reason tor starting to convert, 
today, to Life-Line power. Standard ratings 
are available from stock—others on short 
delivery schedules. Ask your Westinghouse 
representative for price and delivery on 
vour requirements, or write P. O. Box 868, 


Pittsburgh 30, Pennsylvania, J.215 


Westinghouse 
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helps to keep 
this driveway 
open for traffic 


despcte the snow! 


The frequent, heavy snows com- 
mon in the Amsterdam, N.Y. area 
posed a real problem when the 
Bigelow-Sanford Carpet Company 
recently constructed a plant access 
driveway. This ramp—85-feet long, 
laid out on a 10% grade, and with 
a 90° turn—leads from basement to 
street, and is used by industrial 
trucks moving materials and fin- 
ished products between buildings. 
Any interference with this traffic 
would delay production and ship- 
ping operations, while keeping the 
drive clear of snow and ice in the 
usual manner would constitute a 
major maintenance expense. 

The plant engineering staff suc- 
cessfully solved the problem by 
installing a snow melting system, 
with a grid of 144-inch Byers 
Wrought Iron pipes connected into 
2-inch wrought iron pipe headers. 
With a water temperature of 130°F, 
the system is designed to melt 
2-inches of snow an hour. Residual 
water and normal storm drainage 
are carried away from catch basins 
located at top and bottom of ramp, 
through 8-inch wrought iron pipe. 

The results obtained have fully 
justified the judgment of the en- 
gineers. In a full winter's opera- 
tion, with snow depths ranging 
from 18 to 30-inches, the system 
worked to perfection. The pave- 
ment remained clean and dry with- 
out the use of snow shovels or 
chemicals. Fuel costs are estimated 
to be low. 

In an overwhelming proportion 
of the successful snow melting sys- 
tems now installed and operating, 
designers have used wrought iron 
pipe for four excellent reasons. 
The pipe is readily formed and 
welded. It has a high rate of heat 
emission. It expands and contracts 
at practically identical rates with 


concrete, banning stresses and 


Aa) 





strains. And its resistance to the 
corrosive conditions encountered 
has been conclusively demon- 
strated in thousands of installations 
where similar conditions existed. 

Our booklet, THE A B C’S OF 
WROUGHT IRON, explains why 


wrought iron serves longer and 


Ly) SRT gE et 


better. Ask for a complimentary 
copy. 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New York, 
Philadelphia, Washington, Atlanta, 
Chicago, St. Louis, Houston, Salt 
Lake City, Seattle, San Francisco. 
Export Division: New York, N. Y. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 
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Will Atom Power Help Russia? 


N HIS RECENT CONTROVERSIAL book, Fear, War 
I and the Bomb, the English physicist Blackett ar- 
gues strongly on the Russian side of the interna- 
about who should control atomic 


tional debate 


energy. 


Professor Blackett presents plausible “proof” that 
atomic power could help Russia in her race to speed 
production. He starts with facts that all must accept 

that atom fuel could easily be shipped to any part 
of Russia—that Russia’s total conventional fuel re- 
sources per person are less than ours—that the aver- 
age American uses five times as much electrical 
energy as the average Russian—that power use and 


go hand in hand. 


productivity g 


From these solid truths it’s easy to jump to an 
unsound conclusion with Professor Blackett—to con- 
clude that Russia should*get busy with atom fuel so 
her people can have more electricity to turn out 


more goods. 


This might make sense if either the delivered cost 
of fuel or the availability of fuel were a factor limit- 
ing Russian power production. Neither one is. The 
USSR may have less fuel per person than we have, 
but both nations have enough in the bank for many 
generations, 


Nor 


spends as much as one percent of the national income 


is fuel cost an obstacle. Neither country 
for power fuel. How can cutting this bill to a smaller 
fraction of one percent allow Russia to leap forward 


in power! production :. 


It can’t. In Russia, as in any other country with 
vast underground stores of conventional fuels, pro- 
ducing more power is simply a matter of building 
more facilities to make power, transmit power and 
apply power. That means salting away vast amounts 
of capital (materials and labor) in new power 
plants, transmission lines, distribution networks, new 
motors, new machine tools and other productive 


machines to be driven by the motors. 


Suppose Russia sets up a program of atom-power- 
plant building. The long-run effect will be to save 
fuel money in yearly driblets over the life of the 
equipment. But, because it will cost more to build 
atom power plants, the short-term result will be to 


hamper power expansion, 


If Russia is in a hurry to catch up with American 
production levels and living standards, this is not 
the way to go about it. Except in bombs, nuclear fuel 
is not a short cut to national “power.” 


Those interested in a more detailed development 
of this analysis, and of others directed at certain 
arguments in the Blackett hook, should read “Atomic 
Power and Economic Development,” a 6-page article 
in the March Bulletin of the Atomic Scientists, pub- 
lished at 1126 East 59th St, Chicago 37, TIl. 


Authors Walter Isard and Vincent Whitney are 
economist and sociologist, respectively. Their pene- 
trating and realistic study of atomic economics will 
go far to offset the over-optimistic statements of 
various natural scientists and social scientists. 












20,000-KW STATION 


Outdoor switchyard 


boiler 
station, left 


has one feeding 


ash 


Note 


building allowing turbine crane to pick 


one 
hopper 


section of 
up material 


turbine background crane rails, doors in turbine 


and sut center outdoors 














Station features innovations 










producing energy with maxi- 
mum economy to offset high 
prices. Small building volume, 


few painted surfaces, no sepa- 







rate turbine foundation, stan- 


dard turbine unit reduce cost 








































































HUDSON PLANT Designed for Economy 


B&B Tuk ROCKLAND LIGHT AND POWER CO 
serves the southernmost section of New 
York State west of the historic Hudson 
River and adjacent small areas in New 
Jersey and Pennsylvania. At the start 
of the war it was faced with a rapidly 
growing load. From slightly less than 
20,000 kw in 1939, peak load grew to 
about 41,000 kw in 1948. This was met 
by an installed capacity, rated at 37,225 
kw (about 
and through interconnections with ad 


three fourths in hydro), 
























































3- stage condensate 
booster pump 
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jacent utility systems in the region. 

Rockland had been buying about 40% 
of its energy requirements. Though its 
service area is largely rural in character 
almost half the total 


are to industrial customers. 





sales 
Rockland 
County and the other service areas have 
affect 
Two peaks occur 
annually, one during August caused by 
and the other 
in December caused by early darkness. 


energy 


large summer colonies, which 


load characteristics. 
the vacationist influx, 


The growing double peak soon left 
little margin for emergency and sched- 





uled outages 


System Studies. Burns and Roe, Inc, 


were engaged as engineering consult 
ants to recommend and build addi ' 
tional capacity. Several alternatives : 
were investigated: (1) developing an 


hydro site (2) topping the 


10.275-kw steam plant, Hillburn, with 
a 5000-kw installing a 
high-pressure condensing unit at Hill 
burn (4) building a new station. The 
hydro plant did not prove economically 
feasible for Joad 
Topping the steam plant, over 30 years 
old, 


turbine-generators and condensing sys- 


available 


unit (3) new 


present conditions 


would salvage the investment in 
tems, but would not provide sufficient 
new capacity. 
at the old 
hampered by 


during the 


A new condensing unit 
station would he 
lack of 


summer 


s€ riously 
cooling water 
when the present 
units must use sprays in the river. 

\ new steam station with ample cool- 
ing-water supply was the answer. Three ' 
sites were considered on the west shore 
of the Hudson River Haver 


straw and Mountain. Tomkins 


between 
Bear 
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demands have 


ubled in ten year n system 


PREFERRED-STANDARD 20,000-KW 


beneath. Single boiler, supplying unit, 


turbine-generator 


a 
* te 
a, a 


rests on condenser shell 


located to right of column in background 


And Reliability With Standard Plans 


the 
made to 


was selected after 
Plans 
an ultimate capacity 
two 20,000-kw and two 


Cove surveying 


relative merits. were 
erect a station for 
of 120,000 kw 
1),000-kw units. 
First Installation. 
of the 20,000-kw units, 
tion March 1949. Second 20,000-kw 
unit, now in the planning stage, is 
scheduled for operation in August 1951. 
It will be a duplicate of No. 1. Station 
is laid out on Each tur- 
will be supplied from a single 
with 


Unit No. 1, first 


went into opera- 


a unit basis. 
bine 
boiler no steam or water inter- 
connections between 

No. 1 is the first of its size of a series 
of standard plants designed by Burns 
and Roe for operation at elevations up 
to 1000 ft. Laid out for 20,000-, 30.000-, 
10,000-, and 60,000-kw capacities, these 
plants will be adaptable to any location, 
within limitations, 


substructure 


units, 


elevation requiring 


modification of provisions 
only. Standard plans can result in ap- 
preciable economies by reducing costs of 
capital investment, operation and main- 
tenance. 

Steam Generator. A pulverized-coal 
fired rated at 
200,000 Ib per hr continuously, supplies 
the turbine at 850 
The boiler has 


pletely water-cooled walls for the 


integral-furnace boiler, 


steam to 
900 F, 


psig and 


2-drum com 
fur- 
with a full-load heat release of 16.,- 
070 Btu per hr per cu ft. An attemperator 
between superheater sections 


nace 


controls 
outlet steam temperature. 

Both an economizer and tubular air 
heater are provided. Air heater tubes 
divide The first or 
‘cold 10-ft-long tubes, the 


into two sections. 


end” has 
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30-ft tubes. If extended low- 
load operation should cause severe tube 
corrosion it would be necessary to re- 
place the 10-ft tubes only. The boiler 
has one motor-driven single-speed vane- 
controlled forced-draft fan, taking inlet 
air from under the building ceiling, 
motor-driven induced-draft fan 
with speed controlled by a hydraulic 
( oupling. 


second 


and one 


Two ball-race type pulverizers serve 
the jour burners in the boiler furnace. 
Coal fed to the mills comes from an 
bunker, holding 290 
through two automatic weighing scales. 


overhead tons, 


Boiler bench board 


Fuel delivery is via a railroad passing 
along the western boundary of the plant 
site. Storage yard at south end of 
the property holds 35,000 tons. Area 
can be increased by filling in the river 
to the bulkhead line. A bulldozer dis- 
tributes and recovers coal to and from 
the storage yard. An inclined, steel 
pan feeder carries coal from the track 
hopper to a crusher and discharges to 
inclined belt conveyors to either storage 
chute or coal bunker. The conveying 
system has a capacity of 125 tons per 
hr, ample for ultimate station needs. 
Furnace ash collects in a 14-ton hop- 
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BOILER INSTRUMENT BOARD, left, and bench board, right, com- 


prise part of station control center on operating-floor 


END of main 


on each side 


surface 


INLET 


ump 











condenser 


has 


Condenser shell supports turbine-generator 


level 
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circulating 3-SECTION VERTICAL condensate pump transports water 


INTEGRAL-FURNACE 
erator has continuous rating of 
200,000 Ib per hr at 880-psig oper 
ating pressure, 900-F temperature 
Two pulverizers feed 
burners. Two-section 
attemperator 

Air heater 


horter 


team jer 


four coa 
superheater 
wer boiler 
in two section 
Id end 
juct 


boiler 


tubes at ‘‘c 


Forced-draft fan inlet take 
top 


iction from above 





from condenser hotwell through two open feedwater heaters 


per below the furnace, from which 
it sluices and pumps to a 100-ton ash 
bin at Bin collects 
all flyash from various boiler and duct 
dust-tight 


unloads 


intervals also 
through a 
Bin through chutes 
into either railroad ash cars or trucks. 

Turbine-Generator. ain unit, in 
accordance with AIEE-ASME preferred 
standards, has a 20,000-kw rating and 
22,000-kw capability. The 18-stage im- 
pulse turbine takes steam at 850 psig 
and 900 F, exhausts it at 1.5 in. Hg 
ibs. Four bleed points on the turbine 
supply the feedwater heating system. 
The turbine drives a 23,529-kva hydro- 
3600 rpm. By 
raising hydrogen pressure from 0.5 psig 


hoppers piping 


system. 


gen-cooled generator at 


to 15 psig, generator capability rises 
to 27.059 kva 

Perhaps the plant’s most outstanding 
feature is the method of turbine genera 
tor support. Instead of the usual founda 
tion carrying the turbine and generator 
and connecting the turbine exhaust by 
a flexible connection to the condenser 
inlet, the condenser shell carries entire 
This arrange- 
used on some ship- 
turbine-propulsion plants and 
units, but No. 1 


weight of the main unit. 


ment has been 


board 
on small stationary 
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is the 


scheme. 


first of its 


size to use the 
condenser shell has a 
simple rectangular shape. It rests di- 
bedrock intervening 
\ steel frame or cradle sets 


rectly on with 
vrouting, 
directly on top of the condenser, its 
height being slightly more than half 
the condenser’s height (see Power, 
Dec 1948, pp 120-1). The cradle carries 
the turbine-generator. within 
the cradle accommodates bleed steam, 
water and oil piping for the turbine. 
The 18,650-sq-ft surface 
has a single pass and divided water- 
boxes. Two vertical 
circulating pumps supply 
each. 


Space 


condenser 


submerged-type 
12,600 gpm 
Circulating water from the Hud- 
son River enters through a traveling 
water screen with a capacity of 29,950 
gpm. A chlorination plant keeps con- 
tubes clean. Only 
erated auxiliaries in the station are 
the 2-stage steam-jet air ejector, operat- 
ing with 400-psig 900-F steam, and 
the single-stage steam-jet air evacuator, 
using 850-psig 900-F steam. 
Feedwater System. Leaving the con- 
denser hotwell, condensate passes 
through two open jet-type counter-cur- 
rent heaters in series and then enters 
a deaerating heater designed for 56 psia 
pressure. 


denser steam-op- 


From here two motor-driven, 
feed pumps pass feedwater 
through a closed heater, with drain- 
cooling and desuperheating sections, on 


boiler 


its way to the economizer of the steam 
generator. These heaters are supplied 
from the four bleed points in the main 
unit, 

Two 3-section condensate pumps of 
the vertical type handle water from con- 
denser hotwell to the deaerator inlet. 
First section takes water from the hot- 
well into first open heater, second sec- 
tion from first heater outlet into second 
open heater, third section from second 
heater outlet to the deaerator. Each 
section handles a greater 
quantity of condensate than the previ- 
ous one by the amount of bleed steam 
added in the open heaters. 

Raw Water. Entering makeup wate 
first passes through a hydrogen-zeolite 
treating plant. It then flows through a 
horizontal U-tube evaporator, 9900-lb- 
per-hr capacity, with 


successive 


equipped pre- 


heater and condenser. Carryover is 
cuaranteed not to exceed a maximum of 
1.5 ppm. 

Hudson River water is primarily fresh 
at the plant, but 


points have shown wide erratic varia- 


records of nearby 
tions in salinity, making it unsuitable 
for makeup. To insure adequate supply 
water has been laid for 
about 14% miles, tapping the nearest 
water distributing system. 

Electric Equipment. 
ice transformer, tied to the 13-kv gen 


a 6-in. main 


The station-serv- 


ONE OF TWO BOILER FEED PUMPS serving the 20,000-kw unit takes its suction 


from deaerating heater above 


188/70 /b 


Forces feedwater through h-p heater to economizer 





850 psig, 


Net output = 20,515 kw 
Net heot rate=14 HOB 
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UNIT HEAT BALANCE utilizes al! four 
in parallel with deaerating heater 


leads, 
auxiliary-motor drives. 
v metalclad and 460-v 
switchgear are used 
station, 


erator supplies the — station 
Standard 2400- 
metal-enclosed 
throughout the 
having a bus. 
[ransmission line acts as both emer 
and starting power source, 
through a 3-phase outdoor transformer 
and the 2400-v bus. 
transformer has noninflammable insu- 
lating liquid while the 2400/480-v trans- 
formers are air immersed. 
Considering space and arrangement, 
the station-type busway for the gen- 
erator leads proved economical. 
Power sources and protective equip- 
ment for small motors are in and 
through metal-enclosed motor-control 


each single 
gency 


Station-service 


' 
Laas. —-cl. 
1 Btu 
U9S2 lb, 2168810 TF 


1109.5 Btu 


--142, 950Ib 
47 Btu 
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Steam7et 
ar ejectors 
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Hydrogen 
cooler 
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No | heater 
9.02 psia 
 -----/§7 235/b 
Op 543 Bu 
Pumps A,8 and C 
are an cammon shoft 
‘Evaporotor condenser 
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bleed points in turbine, places evaporator 
First 


two heaters are the vented, open type 


centers. While normally operated from 
a central control point, these motors 
also have local pushbuttons. In gen- 
eral, motors of 60 hp and below operate 
on 460v. 

Station layout provides three equal 
motor-exciter pair of 
main generators, one being a spare. 
[he exciters are matched high-inertia 
type, having sufficient rotating energy 
to carry excitation without disturbance 
through such conditions as momentary 


sets for each 


loss of voltage caused by switching or 
voltage surges on the line. 

The modern outdoor low-level type 
substation has two buses with an insula- 
tion level of 92 kv. Two circuits con 

(Continued on page 166) 


Table of power-plant equipment is given on next page 
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PRINCIPAL POWER-PLANT EQUIPMENT 
No. 1 unit, Hudson Plant, Tomkins Cove, N. Y., Rockiand Light and Power Company 


STEAM-GENERATING EQUIPMENT: 


Boiler, 1 waee Babcock & Wilcox Co 
200,000-Ib-per-hr continuous rating, 880-psi operating press, 900-F 
superheater outlet temp, 17,722-sq-ft heating surface, integral furnace, 
16,070-Btu-per-hr-per-cu-ft furnace heat release, 2 drums, 2-section super- 
heater, economizer, tubular air heater, attemperator in lower drum 

Pulverizers, 2 Babcock & Wilcox Co 
Ball mill, primary air blower on mill motor shaft 

Pulverizer motor drives, 2 Allis-Chalmers Manufacturing Co 
100-hp 1800-rpm 3-phase 60-cycle 440-v induction motors 

Forced-draft fan, 1 B F Sturtevant Div, Westinghouse Elec Corp 
Vane control, outlet damper 

Forced-draft fan drive, 1 Allis-Chalmers Manufacturing Co 
200-hp 1200-rpm 3-phase 60-cycle 440-v direct-connected induction motor 

Induced-draft fan, 1 B F Sturtevant Div, Westinghouse Elec Corp 
Outlet damper, watercooled bearings 

I-d fan hydraulic coupling, 1 American Blower Corp 

Induced-draft fan drive, 1 Allis-Chalmers Manufacturing Co 
400-hp 900-rpm 3-phase 60-cycle 440-v motor 

Soot blowers, automatic steam Diamond Power Specialty Corp 

Stack and breeching, 50 ft high Fred W Johnson Co 

Automatic combustion control Bailey Meter Co 


POWER GENERATING EQUIPMENT: 


Turbine-generator, 1 General Electric Co 
20,000-kw preferred-standard 18-stage condensing turbine, 850-psi 
900-F steam at throttle, 23,529-kva 3-phase 60-cycle 13,800-v 3600-rpm 
hydrogen-cooled generator 

Turbine-supporting condenser, 1 Foster Wheeler Corp 
Surface-type 18,650-sq-ft single-pass divided water boxes, one air ejector, 
3-element with inter- and after-condensers, 2-stage steam jet operating 
with 400-psig 900-F steam, one single-stage steam-jet evacuator operating 
at 850-psig 900-F 

Circulating-water pumps, 2.... Foster Wheeler Corp 
Vertical, submerged type, 12,600 gpm, 14.8 ft head, 495 rpm 

Circulating-pump drives, 2 évews nmeral Electric Co 

5-hp 2300-v 3-phase 60-cycle squirrel-cage induction motors 

Traveling water screen, 1 Chain Belt Co 
29,950 gpm, 10-ft-wide copper baskets 

Water screen drive, 1 General Electric Co 
2-hp 3-phase 60-cycle 440-v 1150-rpm motor with speed reducer 

Chlorination plant Wallace & Tiernan Co 


FEEDWATER EQUIPMENT: 


Condensate pumps, 2 
Three-section vertical; 


Foster Wheeler Co 

Ist-section handles 375 gpm against 143-ft head; 
2nd section handles 379 gpm against 92-ft head; 3rd section handles 400 
gpm against 148-ft head 
Condensate-pump drives, 2 
100-hp 2300-v 60-cy 


General Electric Co 

cle 1750-rpm vertical! squirrel-cage motor 

Feedwater pumps, 2 Worthington Pump & Machinery Corp 
515 gpm, 2724-ft head, 3570 rpm, 300-F maximum temperature 

Feed pump drives, 2 General Electric 
500-hp 2300-v 3-phase 60-cycle direct-coupled induction motors 

No. 1 heater, 1 Foster Wheeler Corp 
Jet-type counter-current open heater, 50-psig design press, horizontal U 
tube-type 100-sq-ft vent condenser 
87 to 175F 

No. 2 heater, 1 Foster Wheeler Corp 
Jet-type counter-current open heater, 50-psig design press, horizontal U 
tube-type 100-sq-ft vent condenser Raise 165,000-Ilb-per-hr water from 
175 to 237.7F 

Deaerating heater, 1 Foster Wheeler Corp 
Vertical, 2000-gal storage, raise 176,000-Ib-per-hr water from 237.7 to 
288.2F, 150-sq-ft U-tube-type vent condenser 

No. 4 heater, 1 Foster Wheeler Corp 
Horizontal closed type, integral drain cooling and desuperheating zones, 
U-tube, 1600-sq-ft surface, 4-pass, raise 196,000-lb-per-hr 
288.2 to 357.8F, 299-psiz shell press, 139)-psig tubs press 

Evaporator plant, 1 The Lummus Co 
One evaporator, horizontal U-tubes, bubble tray, 478 eff sq ft, 9900-lb vapor 
from 10,470 lb-per-hr water Shell press, 100 psig; tube 
150 psig; temp 400F. One evaporator condenser, horizontal, 490 eff 
sq ft, 8415-Ib-per-hr condensate 100-psig shell press, 150-psig tube 
press. One condensate receiver, horizontal, 9550-lb-per-hr capacity 
One flash tank, preheater, two evaporator-drain pumps, blowdown valve 
and orifice, two Bailey liquid-level controls, one drainer 

Feedwater regulator, one 3-element control sys Bailey Meter Co 

Water-treating plant, 1 hydrogen zeolite Permutit Co 


Co 


Raise 150,000-Ib-per-hr water from 


water from 


press, 


PIPING: 


Piping contractor 
Piping fabricator 
High- and low-pressure valves 


Harry Hoyle 
Grinnell 
William Powell 
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{Ludlow Valve Co 
(Chapman Valve Co 

Golden Anderson Valve Specialty Corp 
Atwood & Morrill Co 

Manning, Maxwell & Moore, Inc 
Crane Co 

Edward Valves, Inc 

‘ame Manufacturing Co 

V D Anderson Co 
Yarnal!-Waring Co 

Henry Vogt Co 

Ictart Manufacturing Co 
Foster Engineering Co 

R A Keasby Co 


Iron body valves 
Altitude valves 
Bleeder check valves 


Blowdown and power-control valves 
Nonreturn valves 


Miscellaneous piping equipment 


Insulation 


COAL AND ASH-HANDLING EQUIPMENT: 


Coal-handling equipment 
Track hopper, gate, grizzlies 


Stephens-Adamson Manufacturing Co 
Apron feeder, 125-tph capacity, one 
crusher with automatic apron. One crusher bypass with flop gate. One 
belt conveyor on 132-ft centers, 33-ft-lift, 125 tph at 250 fpm. Driven 
by 10-hp 440-v totally enclosed motor. One belt conveyor on 467-ft 
centers, 49-ft lift, 125 tph at 250 fpm, driven by 15-hp 440-v open motor 
Coal bunker, 1, cap 290 t { Poirier & McLane Corp 
t Central Tank Corp 
Coal scales, 2 Richardson Scale Co 
Totally enclosed, dustproof, all-electric, automatic weighing hopper scale 
Hopper capacity 200 Ib or 15 tph. Driven by '4-hp totally enclosed 
motor. Dripproof and siftproof coal valves, no-flow alarm switches 
Ash- and dust-handling system Allen Sherman Hoff Co 
One 14-ton ash hopper, one sluicing system with transport nozzles, one 
ash-transfer sump, one hydroseal ash pump, one hydrovac dust-handling 
system with wind-swept valves, 20 tph capacity, one hydrobin, 100-ton 
capacity with railroad or truck unloading 


ELECTRICAL EQUIPMENT: 


Battery-charging motor-generator set 
15-hp 440-v 1200-rpm motor, driving 

Bus ducts and conductors 

Electrical contractor 

Main and instrument transformers 

Switchgear Allis-Chalmers Manufacturing C« 
2400-v 460-v switchgear and accessories, station-service transformer 
generator excitation-control unit, station-service control unit 

Exciter set, 2, capacity 150 hp General Electric Co 

Main-generator voltage regulator General Electric Co 

Main control switchboard Westinghouse Electric Corp 

Unloading stations Westinghouse Electric Corp 

Circuit breakers General Electric Co 

Outdoor switchyard General Electric Cx 


Electric Products C 
7.5-kw 140-v generator 
General Electric Co 
Watson & Flagg, Inc 
General Electric Cx 


MISCELLANEOUS EQUIPMENT: 


Lubricating-oil purification 
Ventilating fans, 4 y Manufacturing C 
18,000 cfm against 15 in. water, 2-stage, 5-hp motor drive 
Exhaust fans, 2 Joy 
10,000 cfm against 2-in. water, 5-hp motor 
Turbine-room crane, 25-ton 
Auxiliary heating boiler, 1 
Oil-fired firetube 15-psig boiler 
Heating-boiler oil burner Gilbert & Barker 
Tanks ‘ Turl Engineering Co 
( Harold Lasker Co, Inc 
DeLaval Steam Turbine Co 
248-ft 100-hp 2300-, 


DeLaval Separator Co 


Manufacturing Cx 
lrive 
Shepard Niles Crane C 
Kewanee Boiler Corp 


Service-water pumps, 3 
Single-stage centrifugal, 1100-gpm 
squirrel-cage induction-motor drive 
Metering equipment 


against head, 
Bailey Meter Co 
Boiler panel and bench board, control-air compressor, pressure and tem 
perature recorders, water-level recorders and controllers, steamflow-air flow 
meters, smoke recorder, master selector valve, air heater and economizer 
air-and-gas-temperature recorders, coal air temperature 
troller, draft gage, salinity indicator, damper .contro! drives, i-d 
hydraulic coupling control, furnace and forced-draft controls 
Pressure gages Manning, Maxwell & Moore, Inc 
Thermometers Manning, Maxwell & Moore, Inc 
Genera! Electric Co 
Farr Co 
Trane Co 
Byrnes Doors, Inc 
Joy Manufacturing Co 
Laboratory equipment { Eimer and Amend 
( Fisher Scientific Co 
Deakman- Wells Co, Inc 
Poirier & McLane Corp 
Belmont Iron Works 


indicator con 


fan 


Turbine-generator gage board 
Air filters 

Air preheaters 

Turbine-room crane door 
Service-air compressor 


Building superstructure 
Building substructure 
Structural steel 


Consulting engineers Burns and Roe, Inc 
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Correct selection of steam- 


and motor-driven air compres- 
sors produces a heat balance 
that permits using all ex- 
haust for heating, process. 
A full complement of meters 
and comprehensive records 


are a guide to top operation 


By FELIX M GIORDANO 
Paterson, N. J 


Bm NExT TO STEAM PRODUCTION for 
power, heating and process, the most 
important function of the Curtiss 
Wright Corp’s power house, at Caldwell 
N. J., is to supply compressed air for 
process and control in manufacturing 
operations. Four large 2-stage com 
pressors and a small single-stage unit 
deliver air at 100 psig to a large re- 
ceiver, from which it is piped to different 
parts of the plant. 

Compressor Capacity. Two 980-cfm 
compressors are steam-engine driven, 
two 930-cfm units are driven by 200-hp 
synchronous motors, and a synchronous 
motor powers a 150-cfm unit. The 
latter is used during weekends and 
on holidays when the manufacturing 
plant is shut down. 

The fact that two of the large com- 
pressors are steam- and two motor- 
driven permits operating so all exhaust 
steam goes to the heating and process 


systems at all times. Generally one 
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Good Operation Pays Dividends 
In This Compressed-Air Plant 


This plant has two 980-cfm steam-engine-driven compressors, two 200-hp 930-cfm 
synchronous-motor-driven units, and one 150-cfm synchronous-motor compressor 











motor- and two steam-driven compres- 
sors are used in winter when building 
heating load is heavy. In summer when 
this load is light one steam- and two 
motor-driven units are usually operated. 

rhe engine-driven compressors have 
both load and speed flyball governors, 
operating through hydraulic relays to 
change the cutoff in connection with 
a piston valve. These governors regu- 
late compressor speed to maintain prac- 
tically constant air and exhaust-steam 
pressure. Steam is admitted to the 
engines at 185 psig saturated, and ex- 
hausted at 35 psig for feedwater and 
building heating, and for process. 

Low-pressure steam demand is always 
greater than the engine exhaust, make 
up steam being supplied from the 185- 
psi line through a reducing valve. The 
makeup eliminates moisture in the low- 
pressure steam and = superheats it 
slightly. 

Cleaning Engine Exhaust. To avoid 






fouling the boilers and processing units 
with engine-lubricating oils, engine 
exhaust is cleaned by separators and 
traps, in series. The traps are especial- 
ly designed to handle both oil and 
condensate. Trap discharge goes to 
tapped off as needed. 

rhis arrangement, coupled with peri- 
odic blowing down of the feedwater 
heater, keeps all traces of oil from the 
boilers. Minute traces that may find 
their way to processing units are not 


gravity-oil separator where the oil is 


objectionable, as the processes are such 
as to prevent accumulation of im- 
purities. 

Even though the traps are designed 
to handle both oil and condensate, 
they cannot be expected to take care of 
carbon and gummy deposits from the 
steam engines. It was, therefore, neces- 
sary to open and clean the traps at 
regular intervals. One of the operators, 
probably tired of this recurring dirty 
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When oil vapors could not be prevented from escaping from the air-intake lines 
special jackets, as in J, were built that are installed on the slide dampers 
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To eliminate the unpleasant job of opening the air traps and cleaning the 
carbon and gummy deposits from them, they were piped in order to blow them clean 


job, developed a way of cleaning the 
traps without removing them from the 
line, by backwashing with steam. This 
involved only the installation of some 
simple piping and a couple of valves, 
as in Fig. 3. 

During normal operation valves A 
and B are open, whereas C and D are 
closed. When we clean a trap by back- 
washing we close valve B. This stops 
trap discharge and it fills with con 
densate. When the trap is nearly full 
we close valve A and open C, which 
admits condensate from the separator 
in counterflow to the trap. Valve D 
is now cracked open to allow some 
condensate to escape from the trap. 
This flow is replaced by condensate 
and steam from the separator, which 
can be checked by a clacking noise 
of the trap’s valve moving off and onto 
its seat. 

This operation is continued for about 
two minutes. Then valve D is opened 
wide and everything blows out from 
inside the trap. After this backwash 
ing, valves A and B are opened, and 
C and D closed to put the trap back 
in service. Effectiveness of backwash 
ing is apparent by the condensate’s cleat 
color in the gage glass. As a result, 
the trap is now no longer out of service 
for more than a few minutes at a time 
It has not been taken apart for clean 
ing since backwashing was installed 

MOTOR-DRIVEN COMPRESSORS 

The synchronous-motor-driven com 
pressors operating at constant speed 
are equipped with 4-stage unloading 
governors. These permit operation at 
0, 25, 50, 75 or 100% of capacity. 

Intercoolers and Aftercoolers. Each 
?-stage compressor has a counterflow 
intercooler with automatic water-flow 
control operating on  exhaust-water 
temperature. lemperature recorders 
are on each compressor and on the 
aftercooler. The latter is a’ vertical 
shell-and-tube type equipped with traps 
to remove condensed vapor from the 
compressed air. Cooling water from 
the aftercooler is used for feedwater 
makeup, thus making a considerable 
saving by reclaiming water, chemical 
treatment and heat. 

Plant Cleanliness. Cleanliness is 
important in the efficient operation of 
every power plant and there is no place 
where the engineers are more conscious 
of this than at the Curtiss-Wright plant. 
Here cleanliness is achieved by seeking 
out the causes of dirt, and eliminating 
them rather than by continuous wiping. 
This elimination of dirt at its sources 
has called for alertness and ingenuity. 
If the cause of the dirt could not be 
removed, special collectors were de 
signed, which are emptied from time 
to time 
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A log is kept by each shift on which is recorded steam, 
air and electric-power consumption and data from other me- 


(An example is the prevention of an 
vil film forming over everything near 
the slides in the compressor-intake 
pipes. It was found that oil vapors 
could not be prevented so a special 
jacket was designed and installed on 
the slides, Fig. 2. The oil particles 
now impinge on the inner walls of this 
jacket J and collect in a trough at 
the bottom. These and a number of 
other devices have succeeded in elimi- 
nating dirt as a chronic factor in this 
power house. 

As a result the pleasing appearance 
of the plant makes for a cheerful 
working atmosphere. Perhaps even 
more important is the fact that dirt is 
not free to settle on delicate control 
mechanisms, in bearings and on pieces 
of equipment, where it can seriously 
disrupt operating routine. This dirt- 
elimination policy pays dividends in in- 
creased life expectancy of equipment, 
reduction in maintenance and in im- 
proved working conditions. 

Metering System. The plant is well 
metered so a close check on operation 
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ters. 


is maintained. Steam from each boiler 
is metered as well as the steam to each 
of the engine-driven compressors. Ex- 
haust steam to each building is metered 
as is the air to these buildings and the 
power to each motor-driven compressor. 
All other important quantities used in 
the plant are metered or weighed, so 
a comprehensive record can be main- 
tained at all times. 

Each shift keeps a log, Fig. 4. 
On it are recorded all readings of 
flowmeters, temperature recorders, ther- 
mometers and other meters taken at 
regular intervals. Also, a record is 
made of special work done and happen- 
ings, such as a power failure, or the 
stopping of a machine and putting 
another on the line, with the time of 
the occurrence. 

Final readings of meters for each 
shift are, of course, the starting read- 
ings for the next shift. Each engineer, 
when coming on shift, takes these read- 
ings and calculates the steam, air and 
power consumption used or delivered 
by the shift. 


previous Factors are 


A 
PLM] 


2400 } 600 


| BOILER CHEMICALS || FUEL O1L TANK || PUMP OPERATING || COAL SCALE 
1 ae ft 1 
BUROMIN ‘Lbs READINGS—8 00 AM 
No. | 


No. 2 


— y ————— - 
| HIGHEST OUTSIDE TEMP. (LOWEST OUTSIDE TEMP. T 
——___—____—_,—— + 


] AM.) 
fF; sss 


4000 | 170/250 
ng Lbs Lbs 
CITY WATER 


1 on | water je | 
} 4 iis 


#U 

| 

|No. 3 |j Lbs 
fT] 


TURN || Oil Cons. in Gal. ot 60° 


Evap. Lbs St. Per Gel. Oi 
Evep. Lbs. St Per Lb. Coal 
Coal Ree |] Jou ree | 
a een weal Be = 
1 | Teme 
TIME LuB. | OPERATION HPC Time 





Watch Engineer 
Chief Engineer: - 


The chief engineer uses this log to guide supervision 
of the plant and to make his monthly report to the management 


provided where needed for computa- 
tion. For example, under boiler No. 1, 
E indicates the steam reading at the 
end of a shift; S is the reading at 
the start of the shift; N is the net 
steam used, the difference between FE 
and S. F is the meter factor, in this 
case 359, by which C, the steam used, 
is calculated. U as found under other 
headings means “used.” 

Chief Engineer A N Musgrave uses 
the logs for his own information and 
for power-house reports to the manage- 
ment—monthly and at other times. 
In addition, charts are maintained to 
give a visual indication of trends in 
the production and cost of power-house 
products and materials. These charts 
are for total as well as unit costs. By 
this means the chief engineer, and 
through him, the management know 
at all times not only the operating 
costs but also the causes for fluctuations 
that take place. Some of these are 
of a seasonal nature; others depend 
on the cost of labor, materials, supplies 


ind services 





First model produced a round core 3% in 
proved it possible to freeze thin layers into thick blocks 


in diameter and 
or at 


in 24 hr 


First commercial-size unit extrudes 80 Ib of ice an hour 
ut one ton 


in a 12x15-in. vertical column 


Machine Makes Cake Ice by Extruding 


Direct-expansion freezing cylinders, developed by John R Watt, 


University of Texas, extrude hard white ice* by freezing it 


in thin layers between the leaving ice and enclosing surfaces 


& In 1943, exreriments to develop a 
making cake 


we proved it was practi able to (1) 


continuous process tor 


shear ice intact from a submerged freez- 


ing surface (2) freeze water between 


the two surfaces to form a new ice 
layer bonded to the old, and (3) 


the process layer by layer to generate 


repeat 


solid blocks of a desired size and shape. 

Original Unit. Accordingly, the small 
machine in Fig. 1 constructed. 
tank of 


which a double-walled, tapered freezing 


was 
Basically, it was a water in 
cylinder was mounted big end up, and 
\ perforated 
and rocket 
irm, reciprocated vertically in the lower 
end of the Later, 


cams 


cooled by direct expansion 
ram, driven by an eccentric 
or small evlinder 


the eccentric replaced by 


was 


to give the ram a dwell, or freezing 

period, between strokes. 
When rapidly, the 

formed nesting, « 


thick 


slowly t 


run 
ircular ice shells about 
1/32 in. like nested paper cup- 
broken 


column of white ice with °¢-in 


hollow 
walls 


Run made a 


machine 


, 


cylinder, of 3°. 


A second 


in. diameter and 


freezing 
different 
made and polished to reduce ice ad 
It soon proved that a 4faetor 
compromise was necessary: 


taper, Was 
hesion. 
Tempera- 
and 
cylinder taper must all be reconciled. 
After a reservoir of chilled water was 
installed at the top, the new cylinder 
produc ed solid ice cakes in early 1946 
Referring to Fig. 1. 
With the 
and the machine filled 


ture, freezing time, lift of ram, 


operation is as 


follows: ram in low position 


with water, an 
ice core is frozen in the tapered cylinder. 
When core is solid the ram mechanism 
is started, which shears 
lifts 


Since both core 


periodically 
the cell 
it intact about 14 in 

ind cylinder are tapered, lifting the 
void all the 
ind capillary 


the ice from walls and 


ice opens a thin annular 


way around it., Suction 
action fill this 


the reservoir, 


void with water from 


while the ram returns 
te its original down Water 
film is about 1/64 in. thick and freezes 


10 to 15 see, depending on 


position. 


tem 





perature maintained in the evaporator, 
Each 
freezes 
Each 
below and around the 
that 
ipward out of the cylinder 


layer of ice 
before. 


new ik c 


successive new 
the one 


adds 


core, forming a 


integrally to 
cycle, therefore, 
step by step 
About four 


to five cycles per minute gave optimum 


column extrudes, 


output on test. 
Freezing Rate. With —10 I 


ice-freezing rate 


suction 
temperature, is about 
27 lb per sq ft of freezing surface per 
hr. Heat transfer on test was about 72 
Btu per sq ft per hr per deg F tempera- 
ture difference, or about 70 times the 
estimated over-all heat transfer in a can 
ice plant 


cutter to 


The machine has a pronged 


sever the ice column auto 


matically into 5-in. lengths, Fig. 1. 
Next evlinder was designed to extrude 
}14x5-in. bricks of frozen orange juice 
This cylinder 
proved that rectangular extrusion was 


for consumer packages. 


possible. Third cylinder extruded round 
cakes to fit 1-gal cartons. Fig. 3 shows 
the latter two units on the test stand, 
the 674-in. diameter ice column showing 
clearly. The operator is examining a 
sample brick from the 414x5-in. column. 
The juice experiments, conducted in 


Rio Grande Valley. were quickly 
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Experiments conducted to study the freezing of fruit juices were soon abandoned 
Although each layer of juice froze quickly the mass was too soft for the ram load 


A Continuous Core 


abandoned. Although each inerement 
of juice congealed with adequate speed, 
the pulp and sugar content kept the 
mass somewhat soft for the compression 
loads of the ram 

In 1948, the one-ton ice-making ma 
chine in Fig. 2, was designed as a pilot 
plant. Built by Modern 
Austin, uses a 


xd ft. 


commercial 
Supply Co ot Texas, it 
floor area of 

This unit has a tapered rectangular 
inner cylinder that extrudes an ice col 
Inner 
cylinder is welded from unpolished flat 
panels of 14-in. boiler plate, stiffened 
longitudinally by ribs in the refrigerant 


umn 12x15 in. in cross-section. 


space, and welded permanently into the 
refrigerant jacket of 14-in. rolled steel 
It provides a net freezing surface of 
8.65 sq ft. 

Water Circulation. Below the jacket 
is a precooling chamber, refrigerated 


by both 


from the evaporator. 


conduction and suction gas 
Suction line loops 
upward from the jacket top, then turns 
down and enters the precooling cham 
ber. It emerges at the left, 
behind the thermostatic expansion 
which controls both jacket and 
Water enters the 
through a float valve at the upper rear, 
precooled to about 10 F before 


reaching the 


lower 


valve. 
precooler. machine 
ind i- 
reservoir in the 


jacket 


top exten- 


sion of the 
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The ram, which is square, is the only 
part. It is operated by a 
hydraulic cylinder below the precooler: 
piston rod retreat 
precooling space between strokes. 
hydraulic cylinder is controlled by a 
Vickers “Power-Pack,” a hydraulic- 
power unit containing pump, oil reser 
voir, filter, relief valve and 4-way slide 
valve in one casting. 
Power-Unit Control. 
ing motor and 


moving 


into the 


and ram 


A 1/20-hp tim- 
actuate the slide 
valve and through it the ram of the 
freezing cylinder. Both 
stroke are adjustable. Power unit runs 
idle 
it has 


cam 


timing and 


between ram movements. Since 
additional 


should be able to drive three freezing 


two slide valves, it 


cylinders economically. There are no 
other auxiliaries. 

Refrigeration is supplied by a 3-hp 
Freon 


methyl 


Brunner air-cooled compressor 


charged with chloride, and a 
suction-line heat exchanger. , 

Several automatic ice cutoff arrange 
ments seem applicable, and no difficulty 
s anticipated in severing lengths of 25. 
50, 75 or 100 Ib for discharge by chute. 
Similarly, no special difficulties are seen 
in the construction of multi-cylinder ice 
Welded full-flooded 
casing and controlled by one expansion 


seems likely 


machine 


plants. into one 


valve. it 


11-ton 


that a 6-cylinder 
completely equipped, 





TEST RESULTS ON 
ONE-TON ICE MACHINE 


Suction temperature, F 
Head pressure, psig 
Compressor power input per hr 
surtace, sq it 
tior 
water temperature, F 
led-water temperatur 
cake temperature (est), 
e-cake cross section, in. 
Ram cycle, se 
lift per : 
lift per hr, ir 
itput per hr 
raulic-unit total ir 
iraulic-unit idle input, kw 
ming-motor input (est), kw 
Total net power input per hr, 


tal net ice output per | 


SUMMARY* 


Ice in 24 hr, total, Ib 
Kwhr per ton of ice 
Ice, lb per sq ft of freezing 
surface per hr 
Heat-transfer rate 
(Btu per 


sq ft per hr per F) 


s made with machine unir 











built into a 5xi4-ft 

Ice Characteristics. Ice 
hard and solid but not brittle. 
visible to the eye 


can be space. 
cakes are 
Although 
the laminations are 
permanently bonded together. The ice 
melts, chips and fractures like ordinary 
ice. Its opacity due to dissolved gases 
in the water does not affect the cooling 
quality. Clarification has not yet been 


attempted. Performance has _ proved 


quite close to anticipation. Repre 
sentative results are given in the table. 
It seems justifiable to rate the incre- 
about 30 
times faster than comparable can-ice 
plants. 

Shear-off forces encountered in this 
machine suggest that its freezing sur- 
face could be increased safely to 10 
sq ft. Output, noninsulated, should 
then exceed 92.5 lb per hr, while power 
should fall 
Use of Freon or ammonia instead 
of methyl chloride, and multicylinder 
installations should further improve the 
economy. under $1 
per ton seem likely where power rates 
permit. 

The be applicable 
wherever white ice is acceptable. 
both operating costs 
are low, extrusion equipment should 


mental freezing system as 


below 55 kwhr per 


costs 


ton. 


Direct ice costs 


process should 
Since 
investment and 
appeal to many ice plants faced with 


replacement or expansion problems. 





Enclosure 





_Visible hight 
beam if oi! 
/s present 














Light beam passing through small hole 
shows up oil in filtered condensate 


Primary 


ke fil; 
Luffa sponges — 


in baskets 


Secondory 
coke filters, 


Terry cloth 


Final filter’ 


cortnage 


Grease, 
extractor“ 


First compartment catches surface oil and the condensate then passes through 


luffa sponges, two coke beds in 


series, 


and final filter of terry-cloth units 


These Filters Clean Oily Condensate 


Keeping oil out of boilers by 
wasting exhaust steam means 
heat loss and more treatment 
for raw makeup. Since both up 
costs, the thrifty answer may 


be one of these oil filters* 


By MORRIS BRADT, Chief Field Engineer 
Skinner Engine Co 


+ —+ 


& From a PRAcTICAI suc- 
cessful operation of oil filters hinges 
on a dependable method for determin- 
ing amount of oil in the filtered effluent. 

Tests for Oil. One method is to draw 
off a sample in a clean glass and allow 
it to stand. Then place it in proper 
position with a light so any free oil 


STANDPOINT, 


floating to the surface can be observed; 
emulsified oil the filtrate. A 
tyndallmeter also determines the emul- 
sified-oil content accurately. Another 
way is to extract the oil with a solvent. 


such as chloroform, evaporate the sol- 


| Continuous Slurry Feed 


alee + 


175 Ib filter, 
aid 
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‘az aaa 
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This is 
a delicate operation that it is 
almost impracticable. 

A simple device, Fig. 1, uses a lamp 
in the lower part to pass a light beam 
through a small hole into the container 
above. 
be 


pared 


vent, and weigh the residue. 
sue h 


If the filtrate is pure, there will 


no visible beam. Comparing pre- 


having a known oil 
content, with the filtrate gives an indi- 


samples, 


cation of oil content. An experienced 


Pressure os read - — 


"Corrected to 


24 32 0 
Elopsed time, hr 
tests 
ire al iffected by the temperature 


48 S6é 64 


during are a function of the 
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Backwash outlet Chemical 


feeds 








Sand and gravel 








Steam and water for bockwast 


Sand filter consists of bed of sand 
and gravel with floc layer on the top 


operator with the cali- 
brated samples, as he will recognize 
the presence of oil 


parison. An oil 


can dispense 


without the com- 
content of as little 
as 0.01 ppm produces a visible beam. 

The type of oil-removal equipment re- 
quired depends on: 

1. Physical form of the oil in the 
condensate. 

Method of boiler-water treatment. 
Type of service. 

Physical Form of Oil. Degree of 
tightness of emulsification deals with 
the stability and size of the oil particle- 
held in . The older-type 
steam engines, operated at low-speed 
and temperature, and cylinders 
swept by low-pressure exhaust steam. 
This resulted in low-temperature cyl- 
inder walls, and more moisture in the 
exhaust from 


9 
3. 


Suspension. 


were 


cylinder condensation. 
These factors resulted in most of the 
cylinder oil appearing as free oil in the 
condensate. 

It was found that the exhaust from 
a single-expansion uniflow engine con- 
tained a much tighter emulsion and less 
free oil than that from a multiple-ex- 
pansion engine. Various theories have 
advanced about the 
this tightness. 


been reasons for 
One is that velocity of 


the steam through the 


exhaust open- 
ings of the prime mover causes the 
particles to impinge on each other with 
a disintegrating effect. Another theory 
is that the drop in pressure, between 
the point of release and the lowest point 
arrived at, combined with the length 
of time required for this phase of the 
cycle, results in the dispersion of the 
larger oil particles, because of the re- 
evaporation of moisture present in the 
exhaust. 

If this change in pressure is rapid 
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Filter No.2 
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under pressure 





To feed 





This 


portioning tank 


enough, it approaches the action that 
takes place in an explosion; or, in other 
words, the shorter the interval of time 
and the greater the pressure drop, the 
smaller the resulting particle of oil. 

It has been definitely established that 
some oil particles in the emulsion are 
electrically charged and repel each other 
so they remain in suspension, while 
others that are uncharged coalesce into 
larger particles. These uncharged par- 
ticles are called free oil. Presence of 
the charged and free oil introduces two 
different problems in removing oil from 
feedwater: removal of (1) the free oil 
and (2) the emulsified or charged oil. 

Feedwater Treatment. Treatment of 
hoiler feedwater is more important in 
connection with the oil-elimination prob- 
lem than is generally recognized, for 
with certain of treatment con- 
siderable oil can be present in feed- 
water without any resultant damage to 
the boiler. For example, a fleet of 
tugs with uniflow engines, which operate 
at comparatively high pressure and 
superheat, use simple coke boxes for 
removing the oil, with no boiler trouble. 
Water treatment used in the boilers has 
a colloidal base, which produces a 
sludge. The coke boxes do not break 
the emulsion, and so we must assume 
the emulsified oil enters the 
where the emulsion is broken down and 
the oil absorbed by the sludge. Then 
when the sludge is blown out the oil 
goes with it. 

Another illustrating the im- 
portance of feedwater treatment is the 
comparison of two identical dredges, 
neither of which had adequate filters. 
Dredge No. 1 operated in a river where 
the water contained from 2 to 3% silt. 
Boilers water 


types 


boilers 


case 


were washed with raw 


filter unit uses Anthrafilt as the 


_ 


filtering medium with a chemical pro- 


precoat and proportioning pump, side and top scrapers, rake 


from the river. The evaporators, used 
to supply makeup, often primed, so 
a slight amount of raw water carried 
over into the makeup. When the boilers 
were opened for inspection, a coating 
of dust (dried silt) was present on 
all surfaces. No tubes were replaced. 
About 4 quarts of engine cylinder oil 
were used per day. 

Boilers on dredge No. 2 were washed 
with clean or distilled water. No prim- 
ing was encountered in the evaporators. 
When the boilers were opened, tubes 
were found to be clean—there were no 
deposits of either silt or oil. Load 
carried by the boilers was the same as 
on dredge No. 1. But in eight months, 
327 tubes had to be replaced because 
of warping, which resulted in damage 
to the vertical baffles and loosening of 
tubes in the headers. The boiler com- 
pany changed the baffling, draft and 
everything else they could think of, 
but without success. Oil consumption 
of the engine was reduced to a half 
pint of cylinder oil per day. The 
troubles continued. Operators of this 
dredge then conferred with operators 
of dredge No. 1, and concluded that the 
boiler feedwater was too clean. After 
changing the feedwater treatment they 
had no further tube trouble. 

Types of Filters. With the foregoing 
points in mind, choice of equipment 
narrows down to three types. Where 
only free oil is present (exceedingly 
rare), the choice is relatively simple. 
In fact, if the liquid contains free oil 
and is allowed to stand quietly for a 
sufficient length of time, free oil floats 
to the surface. Where operation does 
not allow this, passing the contami- 
nated liquid through clean material, 
such as coke, sponges, vegetable fiber 
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Contaminated water 


Filtered liquid 


Filter 








7 Stripper units use a mixture of 


filter element After precoating 


oil. 
and 
box 


removes the free 
the construction 
feed filter 
used in connection with older recipro 
Water enters the first 
compartment, allowing a certain amount 


or fabric units, 
Fig. 2 


basic 


shows 
parts of a and 
cating engines. 


of free oil to rise to the surface. Clari- 
fied beneath the baffle 
and through the luffa sponges, primary 
coke filter, coke filter, and 
finally the terry-cloth filer cartridge. 
It then passes into the float chamber, 


water passes 


secondary 


from which it is pumped to heater o1 
tank. Pump speed is governed by the 
float-controlled maintain as 
constant a level as possible in the float 
chamber. 

Emulsified oil can be handled either 
by neutralization 


valve to 


and absorption, oO 
by neutralization and stripping. Neu- 
tralization and absorption use a dia- 
tomaceous earth or combination of 
chemicals that produces an electrically 
charged precipitate of “floc.” 

Sand Filters. \iarine installations. 
1934, uniflow engines, 
which employ filters with 


have proved very 


made in using 


sand alum 
and soda-ash floc, 
removal is 


troubles 


satisfactory so far as oil 
concerned. No boiler 
been encountered because of cylinder 
oil in the feedwater. The filters, Fig. 3, 
are simple in mechanical construction 


have 


but require a large amount of super- 
vision. 

Contaminated feedwater enters at the 
top, where proper pro- 
portion to form a floc are introduced 
into the stream 


chemicals in 
This floc neutralizes 
the emulsified oil and forms a mat on 


top of the sand bed. The mat absorbs 
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diatomaceous earth to 
filter aid is fed 


and 


the 


continuously 


coat 
n the 


part of the oil and the remainder floats 
to the top. 

After varying intervals of time, pres- 
differential the filter in- 
creases to a point where it is necessary 
to backwash. 


sure across 
This is done by cutting 
off the chemical feeds, removing the 
filter and admitting 
water and steam, or hot or cold water, 
into the filter bottom. From there it 
flows up through the bed and out. This 
backwash disperses the floc bed and 
floats it out the top, together with any 
free oil present. 

One difficulty with this type of filter 
is controlling the chemical feed, for if 
the pH of the condensate changes, it 
is necessary to change the proportions 
of chemicals. Otherwise, they do not 
combine to form floc but pass through 
the sand bed to the boilers. A precoat 
of floc must be formed on the sand 
before filtration starts or the bed gradu- 
ally becomes impregnated with oil. The 
sand then has to be washed with caustic 
soda or be 


from operation, 


renewed. 

In operating this filter, the human 
element is of considerable importance 
the bed has a tendency to 
channel, allowing raw water and the floc 
to pass through into the boiler. Oil 
may also creep down the side of the 
filter. 
a lot of steam or water on some instal- 


because 


And backwashing may require 
lations. If backwashing is not violent 
enough, the sand is not properly cleaned. 
If it is too violent, it tears up the bed, 
mixes the gravel and sand, and flushes 
sand out of the filter. Or, if not quite 
this violent, it washes sand out of the 
filter. On the other hand, sand filters 
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cloth 
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Backwosh outlet 
R Diatomaceous-earth stripper filter uses 
thin impregnated paper, terry cloth 


lave been in use for years without boiler 
troubles caused by cylinder oil. 

Variation of Sand Filters. Mechani 
cal changes in a later development ot 
this type filter, Fig. 4, consist of adding 
a chemical proportioning tank and pre- 
coat pump, a rake, side and top scrapers, 
and Anthrafilt in place of sand. In 
operation, proper proportions of alum, 
soda ash and water are placed in the 
chemical tank to floc. A pump 
introduces the preformed floc into the 
filter the bed. When 0.16 Ib 
of alum and 0.08 Ib of soda ash per 
square foot of bed been 
duced, the pump is shut down, 
tion then starts. A proportioning pump 
feeds floc continually to the filter at 
a rate of 1.0 ppm of alum and 0.5 ppm 
of soda ash per 18.5 ppm of vil. 


form 


to coat 


intro- 
Filtra- 


have 


In backwashing, as soon as water 
starts to flow, the rake motor is started 
and run about 7 to 10 minutes. After 
this, the rake is shut down and water 
allowed to flow for another minute. The 
rake stirs the particles in the bed against 
each other and releases the oil and floc. 
{mount of water is controlled and re- 
duced to 4 gal per sq ft per min, as 
against 8 to 12 gal per sq ft per min 
in a conventional sand filter. 

In this filter, the water is used to float 
out oil and floc, and not for agitation. 
\ filtering rate of 5 gal per sq ft per 
min is used, with a maximum of 7, thus 
reducing the chance of bed disturbance. 
The scrapers from sides 
and top quickly, and help prevent oil 
creeping down the tank side. Pre- 
formed floc eliminates from 
changing pH values. 


remove oil 


troubles 
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Diatomaceous Earth. In 1943 it was 
determined that diatomaceous-earth fil- 
ters were best for removing oil from 
When introduced into con- 
densate and deposited on screens of 
other supports, diatomaceous earth 
forms a porous cake, which absorbs or 
adsorbs oil and at the same time neu- 
tralizes the electrical charges in the oil 
particle. Length of filtering cycle de- 
pends primarily on pressure drop across 


condensate. 


the bed. This pressure drop is greatly 
effected by the grade of filter aid used. 
Two types of filters 
slurry feed” and the 
diatomaceous earth. 


the “continuous 
“stripper” use 


Fig. 5 shows the pressures developed 
in the continuous slurry feed filter. The 
four curves are from tests conducted to 
determine the proper amount and type 
of filter aid. Results shown in test No. 
19 are about like those obtained at the 
present time in commercial operation. 
Length of the cycle has been increased 
to where the total operating time is as 
much as 120 hours. 

Temperature of condensate passing 
through the filter is important. 
Fig. 6 shows the temperatures carried 
during test No. 19. Pressures developed 
found to be a function of the 
elapsed time, but were affected by the 
well. The calculated 
curve shows the actual pressures cor- 
rected to 137 F. 

\ practical 
effect of recently 
shown where the unit had a filter cycle 
of 120 hours with properly controlled 
temperatures. 


also 


were 


temperature as 


demonstration of the 


temperature was 


At the start of operation, 
this unit had cycles as short as 24 hours 
when excessive pressures developed. It 
was found that the temperature of the 
condensate was as low as 60 F, because 
cold 
water in the condenser. 
Fig. 7 stripper-type unit. 
Filters and tanks are filled with water, 
and 1% oz of 1/6 oz of 
diatomaceous earth per square foot of 


of excessive use of circulating 


shows a 
asbestos and 


filter-screen area are added to precoat 
the beds. The mixture of water, asbestos 
and earth is circulated through the filter 
until all and earth are de- 
posited. Filtration is now started. Filter 


asbestos 


aid is added to the water in slurry tank 
in an amount equal to about 8 lb of 
earth per gal of oil to be removed in 
24 hours. 

Neutralization and Stripping. Diato- 
maceous earth, with a tightener, is fed 
to the filter, Fig. 8, and precoating 
forms a thin layer on the filter base. 
The earth neutralizes the emulsified oil 
and, because of the tightness of the 
cake, the oil is then stripped from the 
feedwater and floats to the top of the 
vessel, where it is bled off. Oil passing 
through the tightened cake is finally 
eliminated by a 


terry-cloth element. 
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11 and 
thin paper impregnated with a water- 
proof resinous substance. 


Filters {2 are cylinders built of 


{1 and 
{2 are coated and condensate passes 
through them and terry cloth in series. 
break the 
emulsion, and change it to free oil. 
Major portion of this free oil floats to 
the top of each section and is bled off. 
Final condensate cleaning is done by 


In operation, filter elements 


The coated filter elements 


the terry-cloth element. When pressure 
reaches a predetermined point, or oil is 
found in the filtrate, the unit is back- 
washed with steam to remove the coat- 
ing on the filter elements. A solution 
of water and soap with pulsating ad- 
missions of 


steam washes the oil out 


of the terry cloth. 


The three main classifications of fil- 
ters described are all capable of pro- 
ducing a filtrate with an oil content 
far below the specifications set up by 
the U. S. Navy and U. S. Maritime Com- 
mission, which is a maximum of 0.10 
ppm of oil in feedwater. 
be made on this basis. 
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Weighted I-Beam Helps Crane 


& Incenviry, coupled with available 
equipment, can save hours of manual 
labor, especially when a job involves 
moving parts of heavy machinery. 
Engineers at Lehigh Structural Steel 
Co, Allentown, Pa., faced 
such a problem when they found it 
necessary to lift a 5-ton flywheel from 
a punch press located just beyond reach 


were with 


of the shop overhead crane. Punch press 
stood near one building wall with the 
flywheel extending into an adjacent 
building, which was not equipped with 
a crane. 

The job was licked by hanging a 
suitable I-heam on the overhead crane 


hook and positioning the crane over the 
punch press. Chaining one end of the 
beam to the flywheel the men added a 
balancing amount of weight to the other 
end. It was a simple matter then to 
lift the complete assembly and move 
the flywheel out of the way to permit 
replacement of worn bearings. 

In comparison to jacking the flywheel 
out of place, this method eliminated 
many manhours of hard work, for which 
considerable money would have been 
spent. Accident risk was also greatly re- 
duced because a flywheel or other round 
object is dangerous to handle by jack- 
ing and blocking. 

















1 Incoming utility higt-tension lines in the ba:kground are 
One line is tor emergency 


double-duplex, 1 10-kv, 3-phase 


other. 
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i 
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use and will cut in automatically if power should fail in the 
Utility metering structure lies beyond the switchgear 


Electrical System in Columbia Steel 


Reliability is the keynote of 
new electrical distribution and 
rectification system installed 
at Columbia Steel Co. mill, 


Pittsburg, California. It is 


part of a long-range program 


®& New eEQuipmMeNtT for the production 
of cold-reduced flat-steel products has 
been added to this plant, representing 
an electrical load of approximately 
30,000 kva. All electrical power is sup 
plied by an outside utility, and enters 
cold-mill motor room at 6.9 kv. Much 
of the power is converted to de for 
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processing, with the Ward Leonard sys- 
tem of control used extensively. 

Incoming Line. Power for the new 
sheet-and-steel mill is supplied from the 
No. 2 utility substation extension. The 
substation has four 10,000-kva_ trans 
formers, one of which is spare. Utility 
metering structure is located at this 
-ubstation. 

Nine 1,000,000-cm 
cables run underground in nine 3-in. 
from the utility-metering 
structure to a 2000-amp dummy breaker 
in Co's portion of the No. 2 substation. 
This dummy is a section of the outdoor 
metalelad switchgear. 

Power to the mill is distributed from 
two substations inside the plant build- 
located in cold-mill motor 
room and the other in power-rectifier 
station. Motor-room incoming-line feed- 
er starts from a 2000-amp breaker in 
No. 2 substation and ends at a 2000-amp 


single-conductor 


conduits, 


ings, one 


dummy breaker in the cold-mill motor 
This feeder consists of six 3- 
conductor 500,000-cm cables in six 4-in. 
rransite conduits. 

Mill 6.9-Kv Switchgear. Ten feeder 
circuits branch out of the 6.9-kv switch- 
year in the cold-mill motor room 
through 1200-amp breakers, Fig. 2. 
First is a feeder consisting of two 3- 
conductor No. 4/0 cables between the 
cold-mill motor room and the power- 
rectifier station. They run in separate 
conduits from motor room to a dummy 
breaker in the power-rectifier station. 

Ihe second runs between the 
motor room and the 6600-hp motor of 
the No. 1 mg set in the cold-reduction 
mill. This line is made up of two 3- 
conductor 500,000-cm cables. A third 
line runs to the 13,300-hp motor of mg 
set No. 2 in the cold-reduction mill. This 
line consists of three 3-conductor 
500,000-cm cables. 


room, 


line 
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Electrolytic Tinning 
Note how 
voltage for 


tielines connect separate 


greater reliahility. All 


bus 
rectifiers 


Rectifier Power Station 


of same 
shown are 


sections 


mercury-arc ignitrons rated at 
from cold-mill room 6.9-kv bus run through 1200-amp breakers 


— 


1500 kw. Ten feeder circuits 


Mill Will Handle 30,000-Kva Load 


Fourth feeder 


500,000-cm 
the compartment in 
tin-temper-mill basement. From a 1200 
amp breaker at the north tin-temper 
mill basement a line runs to the 2970 
hp motor of the mg set in the north 
mill. This a single 
-conductor 350,000-cm cable in a 4-in 
conduit. A similar line runs to the 
south tin-temper-mill mg_ set. 

A 3-wire No. 4/0 cable was then run 
t-in. conduit for the fifth circuit, 
feeds to the entrance of 


b= onduc tor 


cable in a 4in. conduit) 


runs to entrance 


tin-temper line is 


ina 
sheet 
1200 
in the sheet-temper-mill 
runs to the 2500-hp 
motor of sheet-temper-mill mg set and 


whic h 
temper-mill basement. From a 


bre ake LI 


basement, a 


amp 
line 


is a 3-conductor 350,000-cm cable in a 
l-in. conduit. Now 
to a 2500-kva 6900/2300-v power 
the cold-mill room. 
Once again this is a single, 3-wire, No. 


the sixth line runs 
trans- 


former in motor 
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1/0 cable in a 342-in. conduit. A similar 
circuit runs to the 2500-kva 6900/2300-y 
lighting transformer in the cold-reduc- 
tion-mill motor room. An eighth circuit 
feeds a 2000-kva 6900/440-y power 
transformer in the cold-mill motor room 
and consists of a single, 3-conductor 
No. 4/0 cable running in a 34%-in. con 
duit. The 1690-kva rectifier transformer 
No. 1 at cold-mill motor room is fed by 
a single No. 4/0 


running in a 3!-in. conduit. 


cable 
Last cir 
cuit branching out of the 6.9-kv switch 
gear 


3-conductor 


in the cold-mill motor room sup 
plies 1690-kva rectifier transformer No 
2 in cold-mill This is 
handled through a single, 3-conductor, 
No. 4/0 
conduit, 

Power-Rectifier Station. 
feeder circuits, 
No. 4/0 conduits. 
branch out of the power rectifier station 


motor room. 


cable running in a 31%-in 
Three niain 

in 3-conductor 
3%-in. 


carried 
cables in 


The first 
runs to a 1200-amp incoming-line break- 
er in electrolytic-tin-line basement. 

From the incoming-line breaker there 
are two lines, one supplying power to 
the 500-hp motor of the mg set in the 
electrolytic-tinning line and the other 
running from the breaker in basement 
to the electrolytic-tinning line. The 
latter supplies power to two 500-kva 
single-phase transformers and two 500- 
kva single-phase reactors in addition to 
a 75-kva single-phase transformer. Sec- 
ond main feeder line runs from the 
breaker to a 2000-kva 6900/440-y trans- 
former at the power-rectifier station, 
while third main line runs from breaker 
to 1690-kva_ rectifier 
station. 

Cold-Mill Motor Room. Incoming line 
to 2300-v power-unit substation in cold- 
mill motor from a 2500-kva 
6900/2300-v transformer in motor room 


through 1200-amp_ breakers. 


transformer at 


room is 
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Power-transformer secondary feeds anodes of 1500-kw mer- 


cury-arc rectifier; dc output used f 


or 


One motor ve Ils s sh 
utput | m I 


tee 


1200-amp incoming-line breaker. hh 
cidentally, eight feeder circuits are fed 
600-amp breakers the 


on 


through from 


power-unit substat 
he first of the eight runs from power- 
idministration build- 


unit substation to 


ing. hospital, industrial-relations build 
ing and vard area. This circuit furnishes 
ind light 
substation i nd 


300-hp the 


From power-unit 
to 
sheet 
t. The 


0-hp motor of this side-trimming and 


both power 


line runs the 


motor of auxiliary 


shearing line motor-generator se 
ee 
generator set in 


recoiling-line motor 


control basement F constitutes the third 
circuit and feeds through a synchronous 
line from 
ree” 


motor starter. Fourth runs 


substation to a 3-way splice box. 
lines leave the splice box: 


the the 


Iwo branch 
00-hp motor of 


one goes to 


cleaning-line motor-generator set 
in basement C; the 


branch runs to the 400-hp motor of the 


y4-in 
control second 


8-in. cleaning-line set at control 
basement D 
Fifth 2.3-ky 


substation 


mg 


from the 
cold-mill 


room runs to svnehronous-motor starters 


eireult 
the 


power 


unit in motor 
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electrolytic tinning 


Their 


yenerators 


right 


{ ther 


wnt 


right handle the 


No. | and 2 at control basement B. The 
first starter is for 400-hp motor of pick- 
ling line No. 1 mg set. Second starter 
100-hp motor of the No. 2 
motor-generator set of the pickling line. 


controls 


Cubicle at boiler plant takes the sixth 
line, and from there separate lines run 
to each of the two motors (rated at 350 
hp each) operating ait 
Two 400-hp roll-coolant motors (No. 1 
and 2 at the motor-room oil cellar) are 


fed the Feeder No. 8 


runs to tie compartment at lighting unit 


‘ ompressors 


by seventh line. 


substation. This circuit is a tie between 
unit and lighting unit-substation 

Lighting Unit-Substation. 
line to the 2300-yv 
tion at the cold-mill motor room is from 
2500-kva 6900/2300-y transformer at the 
motor room. Four feeder « 


power 
Incoming 
lighting unit-substa 


ircuits emerge 
from through 
to gate- 
and 8, the 
f, yard, 
circuit 
Included 
this circuit are seven lighting platforms, 


vault No 


unit-substation 
First runs 
No. 1, 4, 7 
track-scale house, change-house 
! dock Second 


supplies sheet-mill area. 


lighting 
600-amp breakers. 
house, vaults 


ence and 


area 


in 


6 and the superintendent's 


Modern metalclad switchgear to 


LONN OF 
6900-v ac fF 


left and control board on 


wer in cold-mill motor room 


office. Line three runs to the pickling 
area and includes cold-mill motor room, 
oil cellar, annealing basement, and four 
lighting platforms. Fourth circuit sup; 
plies the tin-mill area. Power require: 
ments in this area include vault No. 5, 
track-seale lighting, 
lighting and eight lighting plat 


south south-area 
fence 
forms 
Phe 
mill motor room is fed from a 2000-kva 
6900/ 440-¥ Ten 
feeder circuits 
with all but 
800-amp breaker. 
Likewise, the 
140-9 
rectifier station is 
6900/440-v power transformer 
1000-amp breaker in the 440-v 
Six feeder circuits stem 
from this point as shown in Fig. 2. 


440-v unit substation in the cold 


transformer. 
this 


feeding 


power 
leave substation, 


one through an 


line for the 
the power 
2000-kva, 
to a 
unit- 


incoming 
unit-substation — at 


from a 


substation. 


This by no means completes the story 
of the electrical distribution in this 
plant. Nevertheless, the general trend 
has been outlined and the remainder of 
the work may be followed by close study 
of diagram on the 


preceding page 


POWER + M 








Basic ventilation requirements for much used hotel spots, 
Lounge of the B 


like the William Tell 


Cocktail 


r 


ismarck conditioned air, 


Hotel, Chicago, call for frequent air changes 
recovered and reused, 


v] ’ 
Any 


means dollar 


already 
savings 


Hotel Men Study Air-Recovery Savings 


Today’s hotel men believe in 
lots of air conditioning. If any- 
thing can stretch air-condition- 
ing dollars they want to know 
about it. Here’s a report, pre- 
pared for American Hotel 
Assn by York Research Corp, 
on what air recovery does 
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> Use o1 AIR in an already 
conditioned space depends on two sig- 
nificant qualities that this air would 
bring into the space: (1) vitality (2) 
freshness. These two qualities form the 
ventilation standards. A cer- 
minimum volume of outside air 
must be admitted to any closed area to 
maintain these standards. Many cities 
have local codes that set the lower limit 
for quantity of outside air. But to supply 
more outside air than 
adds to the cost of air conditioning, 
table on p 91—a situation to avoid. 
So the service department of the 


OUTSIDE 


basis for 
tain 


needed merely 


(American Hotel Assn had the York Re- 
search Corp of Connecticut investigate 
the problems growing out of recirculat- 
ing already conditioned air. 
what they found. 

Qualities of Outside Air. Of the two 
most valuable inherent qualities in out- 
side air, just mentioned, vitality comes 
entirely from oxygen in the air, roughly 
21% by volume. Cheapest, easiest way 


Here is 


to replenish it is to bring in more out- 
side air. On the other hand, freshness 
or, more properly, the degree of fresh- 
ness is a measure of relative freedom 


from entrained impurities. Here then is 
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Air-recovery 
tubes fits in 


Canisters mounted on manifold plate 
are put in the duct work r | 


Momfold pote 
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/aner 
perforated 
she/ 


Outer 
perforated 
she! 


~ Gronulor 
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carbon 


od 
activated 


r-laden 


the 


cart 


carbon-filled 
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ar 


or 


a point of control over the air quantity. 

If some method exists for freshening, 
that is, removing entrained impurities 
in a conditioned air, then the only job 
that outside air need do is supply the 
vitalizing factor. Just how big a job is 
this? Only a negligible amount of out- 
side air need be supplied to meet oxygen 
requirements. In fact, unavoidable in- 
filtration usually exceeds in volume the 
outside air necessary. 

What can be done about the 
other side of the problem, cleaning up 
air-borne impurities, particularly those 
most troublesome to hotel men? There 


then 


are four general sources of air-borne 
impurities. They are dust, smoke, bac- 
teria and gases or vapors. Nature and 
concentration of these impurities de 
termines the purification methods. 
Removing Impurities. Air filters take 
dust; electrostatic filters 
smoke particles and ultra-violet’ rays 


out remove 
eliminate bacteria. For gases and vapors 
some means of diluting the concentra- 
tions proves effective. This dilution may 
be by (1) 
temperature (2 
bing 


condensation by reducing ait 
air washing or scrub 
The first 
methods involve rather heavy costs and 
The prin- 
ciple of adsorption, however, can usually 
be applied at a reasonable cost. 


(3) adsorption. two 


often prove impracticable. 


Gases and vapors most troublesome 
to hotel men are those attributed to 
guests and their habits—tobacco, smoke, 
cosmetics, liquor, food in preparation 
and serving. These air-borne “impuri- 
ties” can be removed readily by the 
adsorption methods. 

The principle of adsorption has been 
known for years. The gas mask offers 
the most generally known example. In 
the air-recovery system using adsorption 
this same principle is put to work with 
activated the 
Gases and vapors are picked 
up by the activated carbon particles 


carbon as adsorption 


medium 


much as a sponge soaks up water. 

The air to undergo odor and gas re- 
through 
a panel, Fig. 2, or through 
canisters mounted in the duct work, 
Fig. 3. (These devices will be discussed 
at length later in the article.) There is 
a limit, though, on how much of these 
adsorbed by a 
weight of activated carbon. 


moval passes carbon-filled 


tubes in 


impurities can be unit 

Type and grade of carbon employed 
in air-recovery systems retains its effec- 
until it has adsorbed up to 
about 20°% of its own weight. When this 
degree of saturation has been reached 
the carbon can be reactivated. This re- 
activation merely releases and disposes 


tiveness 


of all adsorbed substances to restore the 
carbon to its usual potency. 

Usual for reactivation in- 
volves returning panels, Fig. 2, 
to manufacturer 


practice 
intact 
with 


and replacing 


ones ready for service. For large in- 
stallations, such as Fig. 3, the individual 
canisters, Fig. 4, are returned. For 
some of the very largest systems the 
individual canisters are emptied and 
recharged from a supply of activated 
carbon kept on hand. The emptied 
carbon is sent in bulk for reactivation. 

Application to Air Conditioning. But 
first let’s see where air-recovery units 
fit into hotel operations and air-condi- 
tioning systems. There are three basic 
jobs air-recovery can do: (1) Purify 
contaminated intake air. (2) Purify 
contaminated exhaust air. (3) Reclaim 
stale air from recirculating air. 

First of these three basic hotel-service 
jobs——purifying contaminated intake air 

serves in those occasional installations 
where outdoor air is contaminated by 
neighboring industries. 

Second applies to hotel installations 
where exhaust air from kitchens, ete, 
enters into light shafts or courts. In 
each of these first two cases, the ac 
tivated carbon is placed in the path of 
the offending air. 

Third type of air recovery for air 
conditioning systems—reclaiming stale 
air--has the most general application 
and gives the best opportunity for re 
ducing costs. Cost reduction can come 
about from one of four installations: 

1) new systems to reduce tonnage ¢a- 
pacity of conditioning equipment (2) 
existing systems to lower operating costs 
by reducing amount of outdoor ventila- 
tion (3) existing systems where intro 
duction of adequate ventilation creates 
temperatures above or below those de- 
sired (4) existing systems where a maxi 
mum outdoor air still fails to’ control 
odors. equipment here 
has the effect of further diluting the 
recirculated air.) 


( Air-recovery 


Usual location for air-recovery equip- 
ment in systems where it reclaims stale 
air is in the return-air side, Fig. 6. It 
should be protected by standard air 
filters large enough to keep dust from 
settling out on the activated carbon. 
Oil-dipped filters should be avoided be- 
cause oil vapors and droplets released 
into the passing air stream become ad- 
sorbed by the activated carbon. The 
extra loading, of course, limits the car- 
bon’s capacity for cleaning up odors 
and other impurities in the returned air. 

Possible Savings. In the simplified 
system in Fig. 5 the conditioned space 
load calls for 20,000 cfm. Of this 
amount, 14,000 cfm can be recirculated. 
The remainder of 6000 cfm 
ness and vitality 


for fresh- 
consists of outside 
air. By putting in adsorption equipment 
in the return duct of the air-condition- 
ing system, 18,000 cfm (4000 more than 
above) of the circulating air comes from 
recovered air, that is, air that has al 
ready been conditioned. 
POWER - 
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Conditioner 





-£0,000¢fm TABLE SHOWING THE 
COMPARISON IN COST OF 
OUTSIDE AIR VS. RECIRCULATED AIR 


Conditioned 
spoce 


Cost to condition 4000-cfm outside air per yr 





Return air 








Refrig machine: 12 tons at 
$300 per ton.. ‘ F 
Heating equip: 400,000 Btu x 2c 
per Btu. ; 


_ 


_ 


Typical air-conditioning system brings in outside air to 
replenish oxygen supply and freshen up conditioned space 





74,000 ctm $3600 





Interest and amortization: 
$4400 at 15% sds 
Power costs: av of ¥2 load; 6 ton x 1200 
hr x 1 kw x 1¢ per kwhr : 72 
Oil costs: av of 1.8 gph x 3000 hr x 7c 
per gal... . 378 


.. $1110 


Cost to recover 4000-cfm return air per yr 
Air-recovery equipment... . if 
Interest and amortization: 

696 at 15% 
Carbon reactivation: once per yr 
plus labor, etc 


Conditioner 


Total costs, per yr.... 





‘~Activoted carbon Conditioned 


spoce 


$ 104 
370 


$ 474 


Return olr 








4,000ctm—— 
/4,000cfm 


Total costs, per yr.... 





deieiaseune 
18,000 cfm 





Net savings in air recovery per yr: 
$1110-474 





.$ 636 


Use of air-recovery equipment in return duct cleans up 
conditioned air, cuts required outside air to code minimum 











At an estimated figure (see the table) 
of 3 tons of installed refrigeration ma 
chinery per 1000 cfm of air to be 
conditioned, reusing conditioned air 
means a saving of 12 tons of refrigera- 
tion capacity. By figuring on the safe 
side at $300 per ton for installed refrig- 
eration capacity, this gross saving in 
first cost amounts to $3600. 

But since installed costs 6f the air 
recovery system itself runs about $696, 
net savings drop to $2904. When amorti- 
zation, interest on the investment, and 
operating costs are added the expected 
annual saving amounts to around $636. 
These figures apply only to the cooling 
cycle. 

Air-Recovery Equipment. There are 
two commercially available forms of ac- 
tivated carbon available for air-recovery 
These recovery 
either carbon-packed tubes mounted in 
a panel, Fig. 2. known as Type G, or 
carbon-filled canisters mounted on mani- 
fold plates, Fig. 3, 4, and called Type H/ 

The panel mounted tubes come in ses 
0 to 


service. units can be 


eral standard sizes varying from 
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25 in. by 16 to 24 in., with one, two and 
different 
Alternate rows are stag 
gered with respect to each other. This in 


three rows of tubes and four 
tube spacings. 


creases the contact between air stream 
and activated carbon surface. Choice of 
size and spacing depends on air-volume 
percentage—flowing through a duct or 
which is to be recovered. The 
tube-type serves particularly 


casing 
well in 
comfort air-conditioning systems where 
concentration of impurities is of mod 





CORRECTION 


In the summary article of th: 
Smoke Prevention April. 
Power, p 120, there was an error in 
the “Underfeed Stokers” column. 
The last sentence in next to last 
paragraph should read: 

“A rule of thumb for underfire 
draft calls for 1.0 in. for each 10 Ib 
of coal burned per sq ft per ne 


series, 











erate intensity. This type can be easily 
fitted into package or self-contained air 
conditioners, unit heaters and cold dif- 
fusers. 

Canisters, Fig. 3 and 4, are put up in 
three standard sizes depending on thick- 
ness of the carbon bed. This thickness, 
in turn, has a direct relation to the 
nature and degree of air contamination 
to be handled. The granular activated 
carbon is poured into the annular space 
between the inner and outer perforated 
cylindrical shell, Fig. 4. 

The individual canisters mounted on 
manifold plates are set up in the duct 
work in either a horizontal or a sloping 
position, Fig. 3. The sloping position 

at an angle of 14 deg from horizontal) 
staggers the air entry and exit openings 
vertically with respect to one another. 
This produces a reduction in over-all 
height. Width the canisters take up is 
usually the same as the width of any 
dust filters used. Depth varies from 1 ft. 
5 in. to 8 ft. and height from 1 ft, 6 in. 
to 15 ft. 6 in. In thi- 


le pth may be 


extreme 


Cases 


increased 





Section 
through drier 
near feed end 


Section near 
aischarge end 


f rotary drier, Fig. 3 





taper toward discharge 


ee 
Clearing car f coal that hangs up 
may be slow work but it’s not too dif 
ficult with aid of one of the displacer 


wailable nd operation by power crane 


Coal-Handling Headaches 
And Some of Their Cures 


A boiler plant may have a series of hang-up problems in cars, "4 on natural-rubber-covered belts. 
Synthetic-rubber coverings are re- 
track hoppers, conveyors, bunkers, and chutes to stokers or = quired. 

Clearing cars of coal is slow work, 
but not too difficult with the aid of 
one of several displacers that are avail- 
able, Fig. 1. If track-hopper sides are 
By WILBUR G HUDSON, ( hires Eeninane\Clricam sloped at 60 deg, or more, small coals 
flow to feeders and conveyors. 

Small bituminous and No. 3 and 4 
anthracite buckwheat adhere so tena 
ciously to the surface of a belt that 
the usual scraper or rotary brush will 
it prices lower than stoker sizes, the ing surface moisture, to 60 or 70 deg. not clear off. As a result the coal builds 
operating engineer found his coal-han When packed as after standing in a up on the lower 
dling headaches increasing. A system bunker, for instance, these coals hang 


pulverizers. Here’s an analysis with suggested solutions 


i 


& WHEN SMALL-sizep bituminous coal ias an angle of repose of about 45-deg, 


was made available to power plants the repose angle increases, with increas- 


tripper pulley and 
on the return idlers, making training of 
that successfully handles larger coals up and arch under. Oil-spraying them the belt difficult and causing errors in 
developed several difficulties when sheds rain from ground-storage piles weight readings if 
handling smaller sizes. This is partieu ind reduces the dust nuisance, but adds ised. 
larly true when the latter are wet little to help the coal flow. Also, oil 


a weightometer is 
Multiple diagonal serapers ar 
quite effective, however. Elevator ca 


When dry, small-sized bituminous coal praved coal cannot be handled for pacity gradually decreases because the 
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the flow of 
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the 
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r Elevator 











Chutes tom 


Layout of « dry wet ¢ 
bunker sections if coal flows 


juipment t 


and 


buckets do not completely clear their 
loads. 

Bunker Problems. Most serious diffi- 
the bunker where outflow 
through discharge openings is practi- 


culty is in 


cally impossible without continued prob- 
ing and air-jetting. Since high moisture 

coal not flow 
improve it by drying or other 
means. Though this is not practicable 


content does easily we 


must 


at a rate approaching the capacity of 
the main conveying system, it is inter 
esting to consider the possibilities. 
Coal freshly deposited flows more 
readily than that which has been com 
pacted. If 
15%, some 
bunker 


probing or 


does exceed 
will 
with 

Fig. 4 


lavout with a horizontal run-around con 


moisture 
fine 


not 
flow 


occasional 


coals from 


the openings 


jetting. shows a 
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system to discharge to all 


ections if coal’s not flowable 


tinuous-flow conveyor, which is  self- 
capacity multiple, 
spaced bunker openings. A 
rotary drier and the equipment for re- 
handling from the dry-coal 
the bunker are also 
Bypassing the drier when the 
The 
drier may be the rotary type, similar 
to Fig. 2 and 3. As the cylinder slowly 
the tumbles itself, 
exposing each section of the mass to 
drying air or gas. A manifold restricts 
the flow to the covered Jouvers. 
Feed control may be by observation 
of the exhaust temperature chart. If 


feeding to from 


( losely 


drier to 
compartments in 
included. 


coal is flowable is a simple detail. 


rotates, coal over 


vas 
ga 


the temperature rises above a certain 


value, feed rate is increased, and vice 


Versa 


Feed-Chute Difficulties.  I{ 


coal is 


is further difheulty in the 
This is with 
flared stoker but 
coals arch and hang up in the smaller 


not dry there 
feed 


wardly 


chutes. less out. 


chutes. some 
chutes to pulverizers. Research by E 
F Wolf and H L Von Hobenleiten with 
semi-bituminous coals of Central Penn- 
sylvania and West Virginia determined 
that this difficulty was substantially re 
duced by: (1) 
strictions and sharp changes in direc- 


avoiding sudden con 


tion (2) minimum angle of convergence 
of lines of flow, preferably approaching 
zero (3) minimum practical taper in 
hoppers (4) use of round sections in 
rectangular 
ones (5) maximum possible angle of 


preference to square or 
inclination with the horizontal through- 
out. 

It is well-known that a_ vibrator 
attached to a chute improves the flow 
of dry sand, wood chips and some bulk 
with 
damp coal, which tends to pack when 
vibrated. 


chemicals, but is less effective 
Flow is improved in contact 
with glass, stainless steel and alumi 
num. The latter, now available at low 
cost, does have possibilities. 

Recovery Problems. Where part of 
incoming coal goes to reserve storage 

The 
under 
average conditions and provides an inex- 
lati- 
make 
stocking out and reclaiming more diffi- 
cult. Where the reserve coal is frozen 
solidly as the pile builds up, shattering 
with explosives is about the only way to 


it presents problems of recovery. 


drag scraper functions nicely 


pensive installation. In northern 


tudes, severe winter conditions 


handle this mass. 

The scraper-carryall towed by a trac 
tor is quite widely used for moving 
both bituminous and anthracite coals. 
The bulldozer, self-propelled scraper, 
costs less than a carryall and tractor 
is suitable for shorter trips. With 


either machine the coal may be spread 


and 


out in thin layers, compacted by the 
treads and to extent sealed 
to shed Air circulation 
through the coal is prevented, which 
is an added advantage for coals that 
tend to ignite from spontaneous heat- 
If a frozen crust forms the 
either the carryall or bulldozer 
crack it and get loaded. 
Anthracite coal behaves better than 
bituminous. It is less corrosive and 
freely. The smallest 
washed sizes do have the troublesome 


some 


rainwater. 


ing. on 
pile 


can 


usually flows 
habit of hanging on when they should 
let go. Anthracite heat in 
The centers 
maintained by the producers stock out 
anthracite in the slack summer months 
and reclaim it in fall and winter. 
stocking out 
| have 
pile still 


the 


does not 


storage. great storage 


Some 
winter 
60.000-t6n 

reloaded 


may he done in 
the 


frozen 


seen core of a 


solid 


following October. 


when 





Heot tronsfer rate ,U,ot 70 F,Btu per hr per sq ft per F 
(Based on 8 Ib per hr per sq ft loading) 
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4 
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Condenser performance calculations will be of help to both 


operator and designer in following existing units’ operation 


or in comparing alternate condensers for future installation 


By GLENN C BOYER, Associate Professor, 
Mechanical Engineering Dept, 


Missouri School of Mines and Metallurgy 


B FINDING THE TUBE-SURFACE AREA 
needed to produce the desired absolute 
pressure in a condenser is a relatively 
simple procedure once certain funda- 
mentals of condenser performance are 
understood. manufacturers 
have agreed that the heat-transfer val- 
ues shown in the curves of Fig. 2 shall 


Condenser 


be used for calculating performance. 
In addition, they have set three limits 
on performance as follows: 
1. Minimum velocity of 3 
through condenser tubes. 
2. Minimum absolute 
in. Hg in condenser shell. 
3. Minimum terminal difference of 5 F 
te-te=5 F, (Fig. 1) 
Performance guarantees are not made 
for water velocity, absolute shell pres- 
sure or terminal temperature difference 
values than the minimum values 


water Ips 


pressure of 0.7 


less 
viven 
The tube 


surface area and cooling- 


94 


water flow rate can be figured by using 


heat-transfer 


data in Fig. 2 and the 


following three equations. 


gpm 


where 


gpm 


s 
t 
t 


\ 


Ww here 


9505S 1.98 


500 (tot) tet 


cooling-water flow, gpm 
steam condensed, lb per hr 
outlet-water temperature, F 


inlet-water temperature, F 


(kL/V) 


gpm 


condenser surface area, sq ft 
a constant (see Table) 

tube length per pass, ft 
water velocity, fps 


be 
|Sfeam in 
Of fy 

















Condensate out 
ad 

Principal temperatures governing per- 

formance are shown in above diagram 


iene 

2 Heat-transfer and correction curve 
for calculating surface condenser 

Y%- and 

loading limits 


when using 34-, 
l-in. tut for 


performance 
certain 


to Predict Condenser Performance 


where 


x (kKL/V) (1 


t saturated 


500) 
steam temperature 
corresponding to absolute pres- 
sure in condenser shell, F 

heat-transfer rate, Btu per sq ft 


per hr per F Imtd 


Equation 1 assumes that the quantity 
of heat removed from each pound of 
-team condensed in the unit is 950 Btu. 
The 


gree to use this value when the pur- 


several condenser manufacturers 
i 
chaser does not specify the amount of 
heat to be from the 
Should the heat to be re- 
moved differ from 950 Btu per Ib it will 
be necessary to the correct 
value in equation 1 in place of the 950. 


removed steam. 


amount of 
use only 

Equation 2, to find the area, gives the 
relationship between surface area and 
nternal 


denser 


cross-sectional area of con- 


Equation 3 for finding 
the 


develops from the basic 


tubes 


t. temperature of water leaving 
the condense 


heat-transter equation 
Q UAAt 

where 

a) total heat transfer, Btu per hn 
At logarithmic differ 


ence 


mean temp 


This 


con 


How do these equations work? 
question can best be answered by 


-idering some sample problems. 
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Tube Tube 
OD, gage, 
in.  Bwg 


18 
16 
14 


18 
16 
14 


18 
16 
14 





STANDARD CONDENSER TUBE DATA 


Tube 
ID, 


in. 


0.652 
0.620 
0.584 


0.777 
0.745 
0.709 


0.902 
0.870 
0.834 


Surface area, 
sq ft per ft length 


Outside 


0.1963 
0.1963 
0.1963 


0.2291 
0.2291 
0.2291 


0.2618 
0.2618 
0.2618 


Inside 


0.1706 
0.1613 
0.1528 


0.2034 
0.1951 
0.1856 


0.2361 
0.2277 
0.2183 


Velocity, 


fps for 
1 gpm 


0.9611 
1.063 
1.198 


0.6670 
0.7360 
0.8126 


0.5022 
0.5398 
0.5874 


One 


0.188 
0.208 
0.235 


0.155 
0.168 
0.186 


0.131 
0.141 
0.154 


Value of k for 
number of tube passes 


Two 


0.377 
0.417 
0.470 


0.310 
0.337 
0.372 


0.263 
0.283 
0.308 


Three 


0.565 
0.625 
0.705 


0.465 
0.505 
0.558 


0.394 
0.424 
0.461 








Example 1 


\ 0.812 3 


3000 sq ft 


Find the condenser area in sq ft and 
the quantity of cooling water flow, gpm, 
needed for the following conditions: 


Since the value of | 
for loading it 


was not corrected 


becomes necessary to 


Steam condensed 


s 


Condenser backpressure 


Steam temperature, 1 


Inlet-water temperature 


Pube length per pass, l 


».000 Ib per hr 


2 in. Hg abs 
101.1 I 


14 ft 


check if such correction is needed: 


Loading 


25.000 
000 


8.33 Ib per sq ft 


Water velocity, \ 
Number of passes 
lube size and gage in. No 


Cleanliness factor 


6.5 fps 
9 


18 Bwg 


0.80 


From the table, find the value of 0.377 


for k, then 
kL/V 14 


0.377/6.5 = 0.812 
The heat-transfer coefficient U (uncor- 
rected for but corrected for 


temperature and cleanliness factor) is, 


loading, 


U = 690 1.04 0.80 = 574 

where the basic value of 690 was found 
from Fig. 2. Solving for outlet-water 
using 


temperature, equation 3, 


t 101.1 — (101.1-80) et 
x (kL/V) (U/500) 
x 0.812 (574/500) 
e* 2.7183 
t 101.1 

Check: t.-t 


0.933 
2.54 
(21.1/2.54) 92.8 F 
101.1-92.8 = 8.3 F 


Since this value exceeds the minimum 
terminal difference of 5 F, the calcula- 
tions are satisfactory. From equation 1, 


1.9 25.000 


gpm 3700 


92.880 
9 
From equation 2, 
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Referring to Fig. 2 it will be found that 
no correction need be made for loadings 
in excess of 8 Ib per sq ft. 


Example 2 

Now consider the same conditions as 
given in Example 1 with the exception 
of cooling-water inlet temperature. 
which is now increased to 85 F. Find 
the sq ft of condensing surface area 
and flow that will be 
needed with this one changed factor. 


cooling-water 


l 690 1.06 0.80 
x 0.812 (585/500) 

e* = 2.7183°95* — 2.586 

I 101.1—(101.1—85 ) /2.586 


585 
0.950 


94.9 


. 
Check: t.—te 101.1-94.9 = 6.2 
(greater than the 5 F minimum) 


1.9 * 25,000 


_ 94.9-85 


4800 


A = 0.812 4800 3900 sq ft 


25,000 


Loading - 
3900 


6.4 lb per sq ft 
Since the loading is less than 8 lb per 
sq ft, refer to Fig. 2, the loading cor- 
rection of 0.95 will be found to apply. 
It will be necessary to correct the value 
of U already figured and recalculate 
the dependent quantities. 


l 583 0.95 554 
x 0.812 (554/500) 
e* = 2.7183°° 2.46 

t 101.1—( 16.1 /2.46) 


0.90 


94.6 I 


Check: t.—t 101.1-94.6 = 6.5 F 


1.9 »« 25.000 
94.6-85 


4950 = 4020 sq ft 


gpm 4950 


\ 0.812 


25.000 


Loading 1020 


6.23 lb per sq ft 

Correction for a loading of 6.23 lb 
per sq ft (from Fig. 2) is 0.94 com- 
pared with 0.95 used for the loading ob- 
tained from the first calculation for the 
condenser area. Since the value of U 
would be changed only about 1% by 
using lower loading correction, calcula- 
tions need not be revised further. 

The 5-F increase in cooling-water 
temperature requires an additional 1020 
sq ft of surface and 125 gpm of cool- 
ing-water flow to develop the same back- 
pressure. These increments will vary of 
course depending upon the temperature 
level at which the increase occurs. 

Example 3 

If the steam flow through the con- 
denser calculated in Example 1 de- 
creases to 15,000 Ib per hr, what will be 
the absolute steam pressure in the shell? 
Cooling-water flow 
Condenser surface, A 


3700 gpm 
3000 sq ft 


15.000 


Loading 
ore 3000 


5 Ib per sq ft 
heat-transfer rate for 
load condition, 
690 1.04 0.80 
x 0.812 (511/500) 
1.9 « 15.000 
3700 
t 80+-7.7 87.7 F 
t ts— (t t:) /e* 
e* (ts—t) (ts-te) 
t. — 80 
ts — 87.7 
2.294t.—201.1 
201.1—80 
1.294 


Shell pressure 


Correcting new 


<0.89 
0.830 


1.7 F 


511 


te-t 


2.1 2.294 


t.-80 


93.6 F 


1.59 in. Hg abs (cor- 
responding to saturation temperature 
of 93.6 F) 

Check: ts—te 


= 93.6-87.7 = 5.9 F 


Since the terminal difference exceeds 5 
F, the calculated performance can be 
realized. 

These three examples outline the 
method of applying the basic data to 
predict performance and select the pro- 
portions of surface condensers. Study- 
ing these will suggest other ways of 
using this information to investigate 
performance behavior of condensers. 
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2 Coal reaches the plant by ra is dumped onto a tiac by coal elevator to two 150-ton storage bins. A worm feed 
rem > (a > moves coal out of these bins and delivers it to spreader stokers 


Start in Today’s Industrial Plant 


New vinyl resin plant of Glenn L Martin Co requires all its equipment 


to meet a short pay-off period to earn a place in production setup 


& THE rros_em of just how much of — both process and heating needs. (2) the full electrical load, whereas the 
the power services should be made part Electrical-energy demand would av-  250-psi boilers would add their output 
and parcel of a new plant differs with erage year-round about 2000 kw and to exhaust from the turbines for all 
the nature of the plant and its product. have a 2600-kw peak. Over and above — process-steam requirements, 

Che new vinyl resin plant of the Glenn these basic requirements was the nature An alternate plan involved a diesel 
L Martin Co of Painesville, Ohio, Fig. of the load for process steam. Indi- as the prime mover for the electric- 
1, is an illustration of a practical solu- — cations showed it to be a widely fluctu- energy source and 250-psi boilers for 
tion of this current headache. That ating one. steam for process and heating 
solution revolves about the basic premise So a number of schemes presented \ third suggestion bridged the two 
that all new plant equipment, power themselves for consideration. These major schemes of generating or pur 





facilities included, should pay their schemes fell into one of two broad chasing power. This suggestion called 
own way from the outset. classifications—-either a plant complete — for two 25,000-lb-per-hr 600-psi boilers. 
Sack in early 1947, the Blaw-Knox with facilities for generation of electric coupled with bleeder turbines for par 
Co studied the power services required — power, or a plant to furnish all power — tial power generation. 
and weighed all in the light of a rela- services except electricity, which would The thinking for a power service 
tively short pay-off period. The antici be purchased from the local utility. setup built around purchased power 
pated steam and power loads looked Among the proposals for a complete dictated a choice between steam genera- 
like this: (1) Steam at 125 psi would power plant was a scheme employing — tien at process pressure level, 125 psi, 
average for summer-load 19,150 lb per — boilers operating at both 600 and 250 or at a somewhat higher pressure, 235 
hr, and for winter 35.350 Ib per hr psi. The 600-psi units would supply i. With the 125-psi arrangement a 
with a peak of 45,750, which included — turbine-generators capable of meeting ighly flexible steam source could be 
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REPRESENTATIVE PLANT EQUIPMENT... 


Raw water serves as makeup. It passes through a heat exchanger to a deaerator 
and hot-process lime-soda softener, through filters to boiler feed pumps (above) 


drive (motor and turbine) forced-draft fan supplies combustion air 
fan (left 


Radial- 
takes hot gas from furnace to transport coal to spreader stoker 


View between tw 
in the 


preader-stoker-fired boilers shows the control panel for both 


center. On the right the admission piping for recirculated cinders 





had with three package-type oil-fired 
As an alternate, two 25,000-lb- 
per-hr coal-fired watertube boilers could 
he employed. Both seemed highly al 
tractive from an over-all cost basis. 
But because steam load varied so 
widely and pressure fluctuations at proc- 
ess level might prove severe, it was 
felt that a better choice would be steam 
generation in 40,000-lb-per-hr units at 
235 psi, coupled with pressure reducing 


units, 


stations for process and heating service. 
And this choice proved to be the one 
around which the power plant, Fig. 2, 
was built. 

Steam Cycle. Two 40,000-lb-per-hr, 
pneumatic, spreader-stoker-fired units, 
Fig. 3, deliver steam at 235 psi, satu 
rated to a main header. Here, Fig. 7, 
the steam passes through two 235-to- 
125-psi_ pressure-reducing stations for 
distribution to (1) power plant and 
process auxiliary drives (2) additional 
pressure-reducing stations for plant 
heating (3) process requirements. 

Exhaust from  steam-driven plant 
auxiliary drives joins with the output 
from the 125-to-15-psi pressure-reduc- 
ing station to carry the plant heating 
load and low-pressure process require- 
ments. condensate from the 
plant heating cycle and process heaters, 
as well as various miscellaneous sources, 
amounts to about 55% of the total 
water needs for the steaming units in 
the winter, and much 
This condensate return re- 
enters the boiler-water cycle at a 6250- 
gal deaerating heater, Fig. 7. 

Raw drawn from Lake Erie 
makeup water. But 
before it enters the boiler cycle above, 


Some 


less in the 
summer. 


water 
constitutes the 


it undergoes considerable conditioning. 

First it has its temperature raised in 
a heat exchanger through which the 
continuous blowdown reaches the sewer. 
Ihe heated makeup water falls into a 
combined deaerator and __hot-process 
softener supplemented by 
sodium aluminate. From here it goes 
through two backwash filter tanks. 

Boiler feed pumps, Fig. 4, pull water 
out of the filter tanks and deliver it 
to the two 40,000-lb-per-hr steam gen- 
erators to complete the boiler-water 
\ chemical-proportioning pump 
introduces phosphate at the boiler drum 
for final water-conditioning. 

Boiler Units. 


lime-soda 


Cve le. 


One of the major con- 
siderations in the early boiler-selection 
period was the question of fuel-avail- 
ability and fuel-flexibility for these new 
steam generators. When the choice 
had been made for coal-fired units a 
further decision had to be made on fir- 
ing method. For the capacity of the 
units in question spreader  stokers 
seemed to hold out favorable advantages 
from a fuel-flexibility standpoint. 

The selection, a pneumatic design of 
POWER °* 
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235 psi, 4OOF 





Reducing 

valves 
Two 40,000 125 psi, 37OF 
/b/hr boiler- ' 

















unit Ash t 
removal To process | Reducing Process 
Grate-dump } Two dual-drive system 
Blowdown flash tonk ~- cylinders forced draft 
fons Two turbine -driven Process 
Se p boiler feed pumps furbines 





Blowdown heot exchanger -~ 
/Spsi, 250 F 





Row woter 


Building heat ' Plant heating needs ' To process 


Deaerator and 
lime soda softener -- iid ‘ 
ondensate 
return pumps 
‘ 


H 
—~e 
Simplified plant flow. diagram follows steam from boiler header at 125 psi. It supplies steam equipment at this level 
at 235 psi through reducing valves to one distribution through another reducing valve it meets lower-pressure needs 


Backwash filter tanks 

















spreader stoker, operates as follows. shaped. Front and back distribution vacuum ash-removal system operates on 
A feeding mechanism, a worm in this can be regulated by elevating or de- both flyash and furnace ash. Furnace 
case, takes coal, previously crushed, pressing the nozzle tips. Movable ash is hoed out and dumped on grid- 
from a 150-ton storage bin. Along the wedge blocks at the tip afford a means hoppers. These hoppers prevent over- 
worm travel is a sizing section to break of changing side distribution. size ash pieces plugging up the ash- 
up lumps of coal too large for trans \ separate low-pressure fan supplies conveyor lines. 

portation by pneumatic means. From combustion air. All ash up to 5-ton-per-hr capacity 
the worm feed the coal enters a transfer Ihe coal itself comes into the plant that falls into the suction line moves 
housing where it meets a stream of hot by rail. It is dumped onto a track along for disposal to a 2000-cu-ft ash 
gas 600 F, pulled from the furnace hopper, crushed and moved from there storage tank. Material built up in the 
itself, Fig. 3. A radial-vane fan, Fig. to storage, Fig. 2, or by means of a_ flyash collectors, located between the 
5, receives this hot gas and gives it a coal divans “a either of two 150-ton furnace gas outlet and the induced- 
velocity high enough to transport coal coal-storage bins. From these bins it draft fans, enters the ash-conveyor pip- 
through spreader nozzles for distribu- travels by worm feed to the spreader ing through a Y-fitting. The mixture 
tion over the fire bed. stokers as described above. of furnace and flyash dumps into the 

The spreader nozzles are wedge Ash Removal. <A steam-produced ash-storage tank. 


PRINCIPAL NEW POWER SERVICE EQUIPMENT 
Vinyl Resin Plant of Glenn L Martin Co, Painesville, Ohio 


a GENERATION AND AUXILIARIES: PUMPS AND COMPRESSORS: 
tabcock & Wik 

“40,000 tb per hr, 235 psi, stoker fired mpressors, 2, plant | . Ingersoll-Rand Co 
Stokers, 2 ror reman Mfg ompressor, 1, powe ant instrument Ingersoll-Rand Co 

Pneumatic spreaders, 3 tons per h “ompressors, 3, process refriger n Worthington P & M Cory 

ombustion control, 2, air operate agar mps, boiler feed, 3, DeLaval Steam Turbine Cx 
Blowdown, continuous, 2 1 C n, lrix 
Blowdown heat exchanger Sochrane Cory ntrol, -awater, pes em Northern Equipment Co 

ns, forced draft, 2 suff ree r Ss, Ta ater, t t rthing be & M Cx 

nt _ ] s} r “or *umy ndet 1 Ta P 
lection system 

Valves, pressure-reducing statior 

Two, 235 to 125 psi; one 

ontrollers, pressure-reducir 


Safety valves .. 
Insulation 


Cochrane (¢ 
al, - ge 
ig? ae * tees > } Cor 
Meters and instrumen meen i en Re ARO a j — by 
> ' Pressure type, 4-ft 6-in. tanks, backw 


Drum trea “y National Aluminz orp 
COAL AND ASH HANDLING: me song epee en ninate Cort 


proportioning pump 
Cc rust i eer ee American Pulverizer ( 
0 ton per hr, t al s HEATING EQUIPMENT: 

‘levator, bucket, 1 .. ‘ Fairfield Engrg ( : 
Belt conveyors Pioneer Rubber Mills ‘, sters, var - } nate 2 , ge Mfg Co 
Bunkers, coal storage, 2 Blaw-Knox Co . ‘ , rrane Co 

150-ton capacity, concrete, ! ect Vul Soot Blower Cc 
Cinder-collection system I Fireman Mfg Co ‘ . 
Ash-removal system Chicago Fire Brick Co Consulting engineers RI 


TP 


aw-Knox Co 
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Stanolind No. 3 Uses Hot Process on 
100% Makeup for 1500-Psi Boilers 


Operating experience and laboratory tests on a pilot boiler 


paved the way for applying hot-process feedwater treatment 


By GLENN R HULL, General Foreman 


to these high-pressure dual-circulation boilers*. 


date have been up to engineering department's expectations 


& STEAM 
Indiana 


AND POWER at the Whiting 
of the Standard Oil 
Company are generated in three plants 
known as Stanolind Stations No. 1, 2 
ind 3. Boilers in No. 1 and 2 generate 
steam at 400 psig. and in No. 3 at about 
1400 psig. Fig the refine: 
steam and power cycle. Water treated 
for all three stations is preheated in 


refinery 


shows 


waste-heat exchangers located in various 

Makeup is 100° 

ind comes from nearby Lake Michigan 
Lime—Soda—Aluminate. Station No 


het lime-soda-aluminate 


parts of the refinery. 


SVS- 


Results to 


with internal phosphate treatment 
kquipment operates at 
Station No, 2 


-oda-aluminate 


atmospheric 
pressure. uses a hot lime 
but phosphate 
- added externally and the system oper- 
ites at about 240'F and 10 psig. Lab 
oratory tests and experience gained with 
the latter system proved it could be 
used at Station No. 3. 

(n investigation, plus reports of field 
experience, indicated that water of suffi 
ciently low silica content could be pro 
duced by 
dolon ite 


system, 


using magnesium oxide or 


Other methods of feed- 


Utilities and Conservation Division 
The Whiting Refinery 
Standard Oil Co (Indiana) 


vater treatment. including deionization, 
but the evidence fa 
\ored lime-soda-phosphate for the exist 
ne 


were ¢ onsidered 


conditions. At that time, a zeolite 
able to withstand temperatures of 180 
not available. 

Method at 1500-Psi Plant. System 
at Station No. 3 is illustrated in Fig. 3. 
Equipment shown full lines has 
installed, that in dotted 
lines is either under construction or has 


Was 


in 


been while 
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after picking up heat from refinery heat exchangers, enters storage 
From here it is pumped through vent condensers on its way to softeners 





water 

Carbonate alkalinity (as CaCO 
ppm 

Hydrate alkalinity 
ppm 

Calcium (as CaCO 

Magnesium (as CaCO;), ppm 

as CaCO;), ppm 

Phosphates (as PO,), ppm 

Silica (as SiO»), ppm 

Chlorides ‘as NaCl), ppm 

TDS 

pH value 

Turbidity 


as CaCO) 
ppm 


Soap hardness 


by evaporation), ppm 


Excess alkalinity 





TABLE SHOWING AVERAGE ANALYSES OF 
RAW AND TREATED WATER AT STATION NO. 3 


Primary Secondary Effluent 
Raw softener softener 
effluent 


Reliability of this determination is questionable 
Soap hardness is usually not in agreement with sum of Ca plus Mg values. 


Boiler water 
Primary Secondary 
section section 


from 


effluent filters 


45 110 


325 


90 
5.3 
80 

1000 
11.8 
Clear 








been authorized. Raw water, after 
picking up heat from refinery waste-heat 
exchangers, enters the raw-water stor 
age tanks. 


condensers, the water is discharged into 


After passing through vent 


the lime-soda softeners. 

Line to each lime-soda softener con 
tains an orifice for a recording meter. 
The meters send out impulses for chemi- 
cal proportioning. The partly treated 
water leaves the lime-soda softeners and 
enters the phosphate units through lines 
that These 
meters also impart electrical impulses 


contain Sparling meters. 


POWER ° 


After re 
ceiving phosphate treatment, the water 
enters the filter header. From here it 
flows through anthracite filters in paral- 
lel and collects in the filtered 
header from which the treated-water 
pumps take suction. 


for chemical proportioning. 


water 


Also connected to 
the filter outlet header are the treated- 
water storage tanks. In emergency the 
treated-water pumps can take suction 
from these tanks. From the treated- 
pumps the water goes through 
deaerating heaters to the feed pumps 
and into the boilers. 


wate! 


Operate in Pairs. Through each lime- 
soda softener, water flows only to its 
corresponding phosphate unit, Fig. 3. 
Each tank has sludge recirculators. Raw 
flows to the lime-soda 
through the orifice of a proportioning 


water softener 
meter, the softener vent condenser and 
spray head. Softener steam comes from 
the refinery 10-psig system, and steam 
spaces of the softeners are connected 
by an equalizing line. Softeners are 
equipped with variable speed agitators 
set off center. The lime-soda treating 
chemicals are introduced just above the 
water level inside the periphery of the 
agitator paddles. 

Sludge may be recirculated through 
the chemical line or through an adja- 
Effluent from the lime-soda 
softener enters the phosphate tank at its 


cent line. 
center above the inner cone and below 
the water level. Treating chemical en- 
ters the water-inlet line at tank center 

Sludge Recirculation. Conical bot- 
toms of the softeners are designed with 
a 70-degree included angle to facilitate 
sludge removal. Of six sludge lines, 
top three serve as samplers for sludge- 
level while any one of the 
bottom three can be used for recircula- 


control, 
tion. Sampling can be done at these 
points also. Sludge is recirculated by 
the clear-water pumps and eductors. 
The pumps take suction on the softener 
effluent lines and discharge through the 
eductors into the tops of the softeners. 
Sludge to be recirculated passes through 
a rotometer and is pulled into the recir- 
culating line by the eductor. Emer- 
sency desludging can be done by a 
Normal desludg 


a proportioning de- 


hand-operated valve. 


ing is done with 


sludging valve located on a_ bypass 
around the emergency hand-desludging 
Rated capacity per softener (or 
per pair) is 80,000 gal per hr with a 
retention time of 1% hr. 

Filter Setup. 
in operation. 


valve. 


Sixteen filters are now 
Final plan is to have 24 
filters for three pairs of softeners. The 
filters set four in a row, two rows con- 
stituting a bank with walkway, or aisle, 
between the two rows of each bank. 
Piping and control mechanisms face 
these walkways, and so each walkway 
provides access to the controls of eight 
filters. Each filter is equipped with an 
inlet and outlet pressure gage and an 
indicating flowmeter. Each filter aisle 
has an indicating flowmeter on the back 
wash line, the meter being visible from 
the backwash-control valve for all filters 
in that bank. Backwash pumps are lo- 
cated in the treating room. Filtered 
used for backwashing, and 
backwash discharge can be returned to 
any phosphate softener. 

Chemicals. Hydrated pur- 
chased to contain not less than 96.5% 


water is 


lime is 
calcium hydrate, not more than 1.28% 
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silica, and not more than 23.5°% water 
of hydration. When operation of the 
treating equipment was started, the en- 
tire lime demand was met by the 
hydrate. But dolomitic lime was added 
after a few days; the hydrate lime 
charge, of course, was decreased ac- 
cordingly. Silica content of the primary 
softener effluent was checked as the 
amount of dolomitic lime was increased. 
A charging ratio of about 1 lb of hy- 
drated lime to 12 lb of dolomitic lime 
appears to be satisfactory. 

The dolomitic lime used contains 
62.9% calcium hydroxide and 33.8% 
magnesium oxide. It is charged into 
the lime-soda mixing tanks with the 
soda ash and sodium aluminate. The 
soda ash purchased is “light,” contain- 
ing 58% sodium oxide. Enough is used 
per batch in the mixing tanks to give 
the desired excess in the 
primary softener effluent. 

Anhydrous 
used for 


carbonate 

disodium phosphate is 
secondary softening. It is 
dissolved in rectangular tanks equipped 
with pumps and solution proportioners 
The sodium aluminate Nalco 
No. 680. Sludge in the lime-soda sof- 
tener was too finely divided and stayed 


used is 


in suspension longer without the use of 
sodium aluminate. 


ORGANIC TREATMENT 


An organic retardant containing anti 
foam material is introduced into the 
water at the outlets of the deaerating 
This 


was chosen to take advantage of the 


sections of the heaters. point 
oxygen-scavenging property of the or- 
ganic. {ts feed is proportioned by the 
flow of water to the deaerating heaters 
It is an aid in keeping piping and feed 
water regulating valves free from de- 

This 
and keeps in 


also conditions 
any sludge 
that might form in the boiler water 
The antifoam reduces foaming, 
which aids in the control of boiler-water 
level. It also tends to reduce carryover 
in the steam entering the superheaters 
Organic treatment also coats the boiler 
and tube surfaces which should aid in 
corrosion control. 


posits material 


suspension 


agent 


Material for an or 

threshold — treat 
ment is fed into the suction side of all 
raw-water pumps that discharge through 
heat exchangers 


ganic-polyphosphate 


Solution-type feed is 
used for both the retardant and thresh 
old treatments. 
Chemical Control. 
softener 


I at h primary and 
secondary has two sampling 
points located at a point in 
the body of in the tank where 
there is a theoretical retention of one 
half hour at rated capacity. The other 
is in the effluent pipe. Filtered water 
header sampling 
Water from these points is drawn off 


One is 


water 
also has a point 
continuously through sample coolers in 
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The half-hour re 
tention samples were found to be of 


the control room. 
little value in control, so they are ig- 
\ pH recorder, located on the 
water-treating control panel, can have 


nored. 


its cell connected to any of the continu- 
ously cooled samples. 

Test Records. The water 
required to make a 


treater is 
control analysis 
of each softener effluent once an hour 
His analysis, together with any changes 
in control settings, is then recorded on 
the leg sheet. Control 
changes in settings are 


analyses and 
made oftener 
than once per hour when needed, but 
these are 


not necessarily logged. Every 


four hours the treater analyzes the fil 
tered water 


Tests made on. the primary and sec 
ondary softener effluents are the phenol 
phthalein endpoint or P reading, the 
methyl WV reading, and the 
H reading. From 
these the treater calculates the hydrate 
excess or 2P. V. and the carbonate 
2(M—P) H. These 
culated results are also recorded hourly. 
On* the effluent an 


hourly made for 


orange oF 


soap hardness or 


excess ofr eal- 
softener 
test Is 
phosphate excess, the being re 
corded as PO,. In addition to the 
tests described above, the treaters run 
a P-barium chloride test and a total 
each boiler’s 
The TDS test is 
indicator. 

Results of these tests are used by the 


secondary 
colorimetric 
result 


dissolved-solids test on 


water once an hour. 


run on a conductivity 


control of 
3-gal_ samples 
from the continuous sample lines on all 
efluents and on the filtered 
water are drawn off for each operating 


boiler-room engineer for 


blowdown Composite 
sottener 


shift for use as a check on the operation 


and treating performance 
Laboratory Control. The 


division 


utilities 
laboratory 


maintains its own 


where the shift samples are analyzed. 
In addition. 


are made. 


analyses of boiler water 
\ daily calibration is made 
on the pH recorder. The water treater~ 
testing equipment ts kept in calibration 
and their 


by the 


testing supplies maintained 
laboratory. Testing technique 
of the treaters is a responsibility of the 
laboratory 


personnel. The chemical 


engineer in charge makes a daily con 


parison of laboratory findings. operat 


ing tests 


ind performance of the treat 
ing equipment. Any corrective steps 
indicated are put into effect through the 
supervisory personnel of the 
department. 

Silica Content. Tall 
age analyses of the water resulting fron 
the treatment. from these 
It will be noted 
that what might be considered relatively 
high alkalinities for 1500-psig boilers 
result from this treatment. In 
of the high alkalinity, 


ope I iting 
shows the aver 


Deviations 


values are very slight. 


spite 


ilso present mn 


ill 400-psig boilers in the refinery, no 
ill effects or disability 
experienced from. it. 
been low, less than 1 ppm in the con 


has ever been 


Carryover has 
densed steam. Sampling and running 
analyses for silica content of condensed 
steam are extremely difficult to obtain, 
but a few have been run. Results indi 
cate a silica content in condensed steam 
of between 0.008 and 0.025 ppm. 
Boiler Design. Boilers at Station No. 
3 are the dual-circulation type; steam 
produced in the secondary section of 
these boilers is condensed and does not 
leave them (Power, March and April 
1948, 1949). All steam 
that does leave the boilers is produced 


and February 


in the primary section where the boiler 
water concentration (including the sili- 
i concentration) is comparatively low. 
Boiler design is partly responsible for 
the low. silica content of the steam 
Iwo other factors responsible for this 
are the high pH of the boiler 


ind the low silica content of the feed 


water 


water, both of which are results of the 
This is believed to be the 
first application of this treating method 
for 1500-psig boilers using 100° make- 
ip. While no 


im orporate d. 


treatment. 


unique or unusual fea 


tures were very close 


tlention was given to its detailed 


1 
des n. 


OPERATING RESULTS 
The first boiler was fired in May 1948, 
August 1948. There 
been no tube failures due to water 
March 1949, after a 
about six months’ 


ind the second in 
have 
conditioning. In 
uninter 


per iod ot 
t 


ipted operation, both boilers were shut 
down for general inspection and repair 
\ visual inspection of those parts that 
were acce ssible indic ited no evidence ot 
scale. Time did not per 


corrosion ofr 


mit turbining waterwall tubes in the 


radiant section, but a few tubes in the 


convection section were turbined and 


found clean. 
In spite of the fact 
indicates zero magnesium 


that the table 
in the feed 
water, a comparatively small amount of 
magnesium phosphate was found in 
steam 


ection, and lower waterwall headers 


main drum, the downeomer 
In an attempt to eliminate magnesium 
phosphate in the boiler even more con 
pletely, the 
fed to the 
reduced 


| } 
nigner silic i 


amount of dolemitic lime 


primary softeners has been 
Chis has resulted in a slightly 
content of the feedwater 
the silica 


ontent of the boiler water is well below 


but, even so, results indicate 

the maximum allowable. 
Results to date indicate the hot lime 

<oda-phosphate treatment will produce 


i feedwater satisfactory for 1500-psig 


boilers of the dual-cireulation 
ising 100° make 


Lake Michigan 


type 


ip that is taken fren 
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“HOT” RING, made radioactive by expo 
sure to an atomic pile, is tested with 
Geiger counter before placing in engine 


® CAPABLE OF MEASURING WEAR in 
amounts as small as one-millionth of 
an ounce of lost metal, nuclear methods 
in use by California Research Corp 
promise to speed development of im- 
proved fuels and lubricants. 

In its Richmond, Calif. labs, this 
company, research organization for 
Standard Oil Co of Calif., uses radio- 
active parts in its engine-testing pro- 
gram. Because of the sensitive indica- 
tions these give, fuel and lubricant 
tests can be run in a much shorter time 
than conventional methods permit. The 
new method was developed in close 
collaboratien with the Atomic Energy 
Commission and the parts are activated 
in an atomic pile at Oak Ridge Nation- 
al Laboratory. 

Typical Test. A radivactive piston 
ring. for example, is taken from its 
300-Ib lead safety box and, after its 
“hotness” is checked, is placed care- 
fully on a test-engine piston. After 
several hours’ operation, a researcher 
takes a sample of oil from the engine's 
crankcase. A delicate Geiger counter 
tests this oil and immediately indicates 
the amount of metal worn from the acti- 
vated ring—minute particles of iron 
flushed away by the lubricating oil. In 
addition to speeding such testing, the 
new method permits measuring wear 
selectively—of a particular ring or 
other engine part. 

The oil industry now uses radioactive 
substances in two other ways: One 
involves tracing oil shipments through 
miles of pipeline by following with 
Geiger counters the progress of an 
oil sample containing one-billionth of 
an ounce of radioactive barium. This 
makes it possible to separate more ac 
curately the many types of crude oil 
and products that flow one behind 


inother through a given pipeline. e 


In another application, radioactive 
carbon is employed in much the same 
fashion to learn more about what hap 
pens to hydrocarbon molecules as they 
pass through the complex steps in the 
operation of a modern oil refinery. 

It is expected that this new scientific 
tool will contribute to steady improve 
ment of production methods and of 
petroleum products themselves, and to 
the more efhcient use of the nation’s 
oil resources. 


ENGINE WEAR is measured by testing 
lube oil from engine for radioactivity 
indicating amount of metal lost by ring 


POWER « May 1949 











H 


Public Service Co. of Indiar 
Arkansas Power & Light C 
New England Power Association 
Northern Virginia Power C 


Steam Generating Equipment. More and more Public Utility Com- 
Utah Power & Light Co. é : ae ‘ ‘ 
ie S oy ; eo ‘ panies are making their initial installation of Riley equipment and 
tral Illinois Light : ’ 
Carolina Power & Light ( those companies who have tried Riley equipment are, almost 
ipaenehnanoranetapeaacente teas invariably, coming back for more Riley units when expanding 
Southwestern Public Service Co. ; ye anor : ° 
ere ee oies Glee 2 sate al sales » the past few 
i hat shine Cn capacity. More than 70% of Riley’s tot il s les during the past f 
Interstate Power C< years has been to public utility companies. Riley has installed or 
praaedictgctetacinglan on order over 30,000,000 lbs. of steam capacity in public utility 
Central Ohio Light & Pow € 
Lynn Gas & Electric € plants. 
Northwestern Public Serv rf 
Southern Ind. Gas & Elect « 


Pennsylvania Edison C 
lowa-Ilinois Gas & Electric ¢ 
West Penn Power Co 

Ohio Edison Co. 

South Carolina Power ¢ 
Mississippi Power Co ud . | 
Gulf Power Co. f 

Upper Mich. Power & Light ¢ 


N 





BOILERS - PULVERIZERS - BURNERS - STOKERS - SUPERHEATERS - 


rth Dakota Power & Light C 
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There is a very noticeable swing among Public Utilities to Riley 























Hovston LIGHTING & Power Co., Houston, Texas 
850,000 Ibs. hr. 1025 Ibs. 905 F. 
Houston Li 1 
installed or or 
4,590,000 Ibs. hr. capacity 


City oF Los ANGELES—-HARBOR STEAM STATION 


825.000 1 h 1200 lbs. 900 F 
er Company has Ther Riley Stea yenerating 
V I ry 1 





STOKER CORPORATION, WORCESTER, MASS. 


Boston New York Philade!phia Washington Buffalo 


Pittsburgh Cleveland Detroit Chicage al 
Cincinnat Atlanta New Oricans Memphi St. Lous Kansas City St. Paul Tulsa Houston 
Denv Salt Lake City Los Angeles Portiand Seattle 


FLUE GAS SCRUBBERS 











3 


Bs 


Sy ak 








600,000 Ibs. hr. 950 Ibs. 900 F. 


e are four additional Riley 


A survey of your Power Plant by a consulting engineer will possibly 


ee 


show ways of making surprisingly org savings in your power costs 
eit 8 “Ait ibs Bs 
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TEST SETUP utilizes compressed air from plant system. Thin right in view above, flowing either through 1/2-in. line 
plate orifices are used for metering Air enters at extreme for testing small valves or the 4-in. line for large valves 


4 PLASTER CASTS preserve interna ntour f mod ft 5 PAPER TEMPLATE 


ex pe 


Flow Research Yields New Data on 


Use of air at commercial pressures for test fluid makes ex-  plivetos above indicates the test facilities 
: ; ised in their work. Compressed air 
perimental work on large valves practical. Setup used to de- comes from the plant system, which has 
P — ° i capacity of 4000 cfm of free air at 
termine pressure drops of existing designs and to study flow  j0) ps). Thin-plate orifice~ 


serve for 


} ; . two orifice lines being pro 
behavior of various internal contours for new constructions ; —- way = 
. Wi tou orifice 

nside diamet 


minal 


Metering Setup. ()rifi: 
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PITOT TRAVERSE of air flow through a FLOW PATTERNS are also disclosed by yarn streamers on pins stuck in the plastic 


half-model reveals effects of contours half-model. Such testing shows where modifications of internal contours are needed 


6 STRESS-COAT TECHNIQUE used > irst casting of design, being par STRAIN GAGES in area f stress 


‘ urate, final chec 1 body design 


Valve Pressure-Drop Characteristics 


ening vanes, flanges and pressure taps nometers, one reads orifice pressure dif signs to determine best contours. This 


ire all constructed in accordance with — ferential, a second reads valve pressure has led to a design procedure radically 
ASME research publications on fluid drop, and a third is available for pres different from previous methods. Se 
neters lis permits direct é f sure explorations within the test valve quence of photos above illustrates the 
ents from the tables in Phree bourdon gages show upstream steps in testing and design 

Nhile coefhicients va pressure at orifice and at valve, and lo make the test results fully useful, 
| downstream pressure at the valve. An comprehensive analysis was carried 
inclined oil gage calibrated in inches uut_ to develop equations that would 
of water permits measuring small pres properly account for all the variables 
ure drops across the test valve. There involve A special slide rule, which 
ire thermometer wells upstream tron ean bb seen in one of the photos, was 
wifices and valves loy » speed the calculation of 

| 


d_ scales 


Applications. One obvious applic 
t test facilities is det 


auxiliary 














Industry’s new steam drive 


Here's the new general-purpose turbine 
that meets the increasingly rigid de- 
mands of modern industry. Wrapped up 
in one standard unit are the west features 
of previous Westinghouse drives 
plus important refinements and new de- 
velopments, including features formerly 
obtainable only as costly “specials 
Thenew'] ype E’’ is de Signe d tO Ope rate 
reliably and efficiently where the going 
is tough. It’s built to give trouble-free, 
economical performance for long periods 
of continuous operation ... or instant 
operation when used as a standby drive 


regardless of operating conditions. 








Weatherproof bearing seals, corrosion- 
resisting gland zones, centerline sup- 
port for freedom of expansion and con- 
traction, dual protection against over- 
speed, floating movement of governing 
and trip linkages, and parts interchange- 
ability between wheel sizes are among 
the many advantages built into the new 
[ype E drives. 

We invite your comparison. For the 
tull story, call your nearby Westinghouse 
office. Ask for the “Type E” Turbine 
book B-3896, or write W estinghouse 
Electric Corporation, P. O. Box 868, 


Pittsburgh 30, Penna. 


you can BE SURE. . ie its 


This new 20-page book will give 
you the facts. Ask for B-3896. 








PRESSURE-DROP TEST of newly designe: 


this time saving can be realized from the 


fact that testing a single valve usually 


requires about 20 runs 
Parallel tests of 


some of the valves 


with water. conducted by the Armour 
Research Foundation of Illinois Insti 
tute of Technology, show close agree 
ment, as do tests of valves in actual 
service on steam lines 


In work with new designs. a half box 
of steel plate with steel diaphragm and 
eat and a plexiglas cover is employed 
rhis is mounted in the test stand as a 
half the 


Plastic 


regular valve would be. but 


piping at either end is sealed off 
! 


nodels of internal contours, to full 
ile, are tested in the box to determine 
flow characteristics and arrive at 1 

t shape 

For this work, it is necessary t Key 
wre than over-all pressure drop. Only 
seeing” the nature of the flow where 
t Ss smoot! w hie t is turbulent 
ikes it possible find t qu 
vhat change te il ) i 
eeded 

Flow Studies. Three distinct methods 
re followed l Pins st K inte pla 

model it val l pe t earry int 
streamers that s V direction ind na 

the air str the | er point 

ilso make | ‘ patt 

f flow }? pl ite 
shows velow t i ir i 
points i Le Skillful appl 
athe ft | ed these 
110 


methods yields preliminary designs ap- 
proximating the most efficient contours. 
Determination of the final contour re- 


sults from comparative pressure-drep 
tests on the most promising preliminary 
designs 

Casting a plaster pattern in the final 
plastic mold gives the designer a con 
venient guide for his work. From this 
pattern he develops templates, 


theoretical 


pape I 
inalvsis and 


using stress 


practical experience to determine wall 


thicknesses. Both internal and external 


undergo some slight changes 


COntOUTSs 


aKING 


to comply with sound pattern-n 


and foundry practices 
Thus experimental work 
isis for design. After the pattern is 
ide and the first casting produced, 
experimental 
design. Tests of the 


on the flow stand determine its over-all 


further work verifies the 


ictual valve casting 
pressure drop character <tics. W 


with those ot the 


then et compared 


model ind those of previous valve de 
This work confirms the su 


tv of the internal contours 


leterminations by two methods check 


e adequacy of the external shape and 
wall thicknesses and = indicate treas 
needing strengthening 


Lse of the vields 


picture ot stress 


stress-coat technique 


easonably accurate 


onditions, being 


1 


es pec ially suited to 


revealing quickly areas that require ad 


litional strengthening. Exterior valve 


surfaces are painted with brittle mater 


aracteristic ndicc 


cracks develop in this coating 





ed by f half-models 


al of known characteristics. When pres 
sure is applied to the valve, hairline | 
Width 
and number of cracks indicate magni 
tude of stress, while their position shows 
its direction 

Knowing from these 


tion of stress concentrations and other 


results the loca 


points requiring special attention, final 
checking can be handled efficiently with 
irate As a result 


more-at strain gages 


of stress measurements. valve 
altered slightly, 


\ similar 


shape i . 
and a new 
casting made series of tests 


flow and stress charactet 


verihes the 
istics of the revised casting before the 
released to the 


| red ction 


design is 


shop tor 
re cul il 


Some Results. Flow research has re 


vealed many new facts, and confirmed 


some ideas that formerly lacked ¢ xper 


mental verification, For ¢ xample, a cor 


10-in 1500-p- 
pressure-dro| 


ventionally lesigned 


lol Pas 
obe stop 


valve has a 
coefhicient of 42 After extensive mod 


tests, a pr ictical shape was develope 1 


) 
erent ot ) 


with a coeff Since this ec 

efhicient is directly proportional to pres 

sure drop for given flow conditions, th ¢ 
represents a reduction in pressure drop 

of 45 The improvement is due 

} 


many factors. Position of the disk whe 


t 


open, space tor laterally deflected fluid 
ind elimination of stagnant pockets o - - 
id are only a few. Comparable re- 
luctions in pressure drop through angle 
: e also been obtained 


POWER + M 








A MESSAGE TO AMERICAN 





INDUSTRY ° 


The Election of November 2, 1948 










74th OF A SERIES 





GAVE NO MANDATE 
FOR SOCIALISM 


The President and those who support his legis- 
lative program have objected to the substance of 
my previous editorial, which appeared under this 
headline: “Now is the Time to FIGHT SOCIAL - 
ISM in Washington.” 


In that editorial I explained how Washington 
is poised to follow the disastrous policy of forc- 
ing industry to skimp on new plants and new 
equipment. That policy landed Britain in the 
numbing embrace of the Socialists. I cited the 
experience of Britain to show how such skimping 
on industrial tools can bring a nation to economic 
stagnation . . . and Socialism. 

The President, in his recent Jackson Day 
speech, brushed aside this warning . . . “They 
are again trying to frighten the people with the 
old worn-out bugaboo that Socialism is taking 
over in Washington.” Senator Francis J. Myers 
of Pennsylvania asserted that I was guilty of 
“warfare against any reasonable effort to keep 
our system of free enterprise working.” 

These criticisms may be sincere. But they are 
not well-founded. 


I want to show why they are not well-founded 





by basing this editorial on Washington rather 
than Britain. 


In Washington the Administration has pro- 
posed a legislative program, the key parts of 
which would clearly put the country far on the 


road to Socialism. Let us see how. 
There are two steps in the process: 


First: The government by its taxation pro- 
gram undermines private industry so that it 
cannot provide itself with the necessary new 
plant and tools. 

SECOND: The government itself steps in to 
provide the plants and equipment that it 
has blocked industry from getting. That is 

Socialism. 
Here is how Washington is promoting Socializa- 


tion of the steel industry—and of other industries. 


Steel has been expanding its capacity and im 
proving its equipment chiefly by plowing back 
its profits. During the last three years it has spent 
$1.4 billion for new plants and new tools. That 
was more than the companies had available from 
their own earnings. But profits provided more 


continued on next page 








than half of that money — more than $700 mil- 
lion. The remainder came from loans and from 
depreciation reserves set aside out of the earnings 
to replace worn-out equipment. 


Profits must continue to provide the funds 
needed to pay for the bulk of the steel industry's 
necessary expansion. That is because private citi- 
zens, their income slashed by heavy taxes, have 
not been willing to buy steel stocks even at prices 
ruinously low for the companies and their present 
stockholders. The stock market currently prices 
the mills and other facilities of the nation’s princi- 
pal steel-producing companies at far less than 
fifty percent of the cost of reproducing them. 


Let us take another example. Profits are essen- 
tial to expansion in the electric light and power 
industry also. This year private companies are 
planning to buy $2 billion worth of new plant 
and equipment. To do that without going over- 
board in debt, they must sell to the public some 
$300 million worth of common stock. A squeeze 
on their profits would make that sale virtually 
impossible. 


For tens of thousands of small business enter- 
prises profits afford virtually the only practical 
source of funds for new equipment and expansion. 


In the face of these and many other examples 
that might be cited, what is the most effective way 
to prevent industry from re-equipping itself and 
expanding is capacity to meet our essential needs? 

Obviously, it is to cut down profits. And that 
is what the Administration is trying to do. The 
President has declared that steel prices are too 
high, and is demanding that Congress raise taxes 
sharply on all corporations. 

There you have the first step toward social- 
izing industry. 


Next comes step two. Have the government 
supply the tools and equipment which, by taxa- 
tion, it prevents industry from getting. 


The Administration has proposed legislation 
to carry out this second step. It is called the 


“Economic Stability Act of 1949,” for short, the 
“Spence Bill.” 


’ 


This bill gives the President the power to pro- 
vide industrial facilities—in steel, power or any 
other industry—where he finds that a shortage 
is hampering or is likely to hamper the economy. 

True, the bill says that the government is not 
to construct new plants if private companies will 
do it through government loans, on terms pre- 
scribed by the President. That may be just one 
step short of complete socialization. But it is only 
a short step. And the Spence Bill authorizés the 
government to take that step. 


By itself, the Administration’s “Stability Act” 
sounds harmless enough. It would have the gov- 
ernment build plants only as a last resort. But it 
provides also that if private enterprise cannot 
turn out all the goods the country needs, the 
government can and should step in and provide 
the equipment to do it. 

Now, take that power together with an Ad- 
ministration tax program that undercuts the abil- 
ity of private enterprise to supply the new plants 
and equipment it needs out of its own earnings. 
That combination promotes government owncr- 
ship and operation of industry. 

And that is Socialism. 


The American people, of course, have the right 
to live under any system they choose—Capitalism, 
Socialism, Fascism, Communism, or what-have- 
you. But before Socialism or any other “ism” is 
imposed upon us from above, the people should 
know the facts. If this editorial shall have con- 
tributed in some small degree to that end it will 
have served its purpose. 


The election of November 2, 1948 gave no 
mandate for Socialism. 











Steps in 2-cycle dual-fuel operation 


exhaust port closes, gas is admitted (2) 


Developing 2-Cycle 
Dual-Fuel Engines 


In applying the automatic-conversion dual-fuel 
principle to 2-cycle diesels, tests disclosed 
useful data on the combustion characteristics 


and the basic factors controlling performance 


& THe 4-cyc e DUAL-FUEL ENGINE burns 


either oil or combination, 


gas. or a 


operates at diesel compression 
and 


under load from one fuel to the other. 


pres- 
sures, converts instantaneously 
While it is now widely used, its 2-cycle 
counterpart has had relatively less at- 
Furthermore, much remains to 
the combustion and 


tention. 
be learned about 
other basic characteristics of both types 
when on the gas cycle. Thus consider 
able interest attaches to reports of de- 
velopment dual-fuel 
engines and of investigations into the 


work on 2-cycle 
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fundamental nature of operation on gas. 

Such a report was presented by E L 
Conn, R H Beadle and G A Schauer, all 
of Fairbanks, Morse & Co, Beloit, Wis., 
at the 21st National Oil and Gas Power 
Conference sponsored by the Oil and 
Gas Division, ASME. Their 
paper, “The 2-Cycle Dual-Fuel Diesel 
Engine with Automatic Fuel Conver 
sion, 


Power 


was one of eight on various 
phases of internal-combusion-engine ap- 
plication programmed at this meeting. 
(See end of this article list of 
papers. ) 


for 
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Comparative indicator diagrams for compression alone, and 
operation on pilot oil only, on gas, and full diesel cycle 


Basic Cycle. To explain simply the 
basic dual-fuel cycle, pictured in Fig. 1, 
the authors assume that it is desired to 
run a conventional 8-cylinder 2-cycle 
diesel on gas, as a lab experiment. With 
the engine at rated speed, cutting off 
fuel supply to one cylinder would pro- 
duce an indicator diagram for that cyl- 
inder like the lower curve of Fig. 2, 
with peak pressure under 500 psi. Bring- 
ing the injection pump back into opera- 
tion and increasing fuel until the cyl- 
inder is loaded to 70 bmep yields a 
normal diesel-cycle diagram with a peak 
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Diagram shows control system for governing on oil or gas, automatic conversion 


from one fuel to the other 


pressure of approximately 1000 psi. 

Now if fuel delivery is cut to about 
10° of that needed to develop 70-psi 
bmep, the result is the curve in Fig. 2 
labeled “pilot,” with peak pressure only 
a little over the compression pressure. 
lo burn gas in this engine, it is neces- 
sary to modify its construction by add- 
ing a poppet valve in the cylinder head. 
timed isn’t admitted until the 
exhaust ports close. This avoids blowing 
gas out with the scavenging air. The 


so 


gas 


112 


and protection against unsafe operating conditions 


supply pipe needs a throttle valve to 
control amount of to the 
evlinder. 

With these additions, and with fuel 
injection at the 10% “pilot oil” position, 
gas admitted to the evlinder will mix 
with the air charge and be compressed. 
Heat of this compression will ignite the 
pilot oil when it is injected and _ its 
burning will ignite the gas-air mixture. 


gas 


going 


Opening the gas valve far enough to 
load the cylinder to 70 bmep produces 


10 
Crank angle, degrees 


Slower burning rate and lower maximum pressure when oper- 
ating on gas show why such operation is noticeably quieter 


the “gas” curve of Fig. 2, 
only about 800 psi. 

Thus by adding only a mechanically 
operated valve, a gas header and a 
throttle valve, a conventional diesel can 
be operated on the dual-fuel principle. 
In essence, this is what has been done 
in applying dual-fuel operation to the 
xisting line of Fairbanks, Morse 2- 
cycle engines and in development of the 
new 814x1114-in. model, although physi- 
cal details vary. 

Control, Governing. A control and 
governing system for a dual-fuel engine 
must: (1) govern on fuel oil only (2) 
govern on gas plus pilot oil (3) provide 
automatic conversion from one fuel to 
the other, which includes supplementing 
the gas supply with diesel fuel when the 
gas supply runs low, and (4) provide 
for safe operation under all conditions. 
Fig. 3 shows such a governing system. 

Basically, it differs from a standard 
diesel-control system only in that but 
half the total governor travel is used for 
oil operation. The other half controls 
position of a gas-throttle valve, with oil 
injection cut back to the pilot level. 
If both manually and_ hydraulically 
operated gas valves are open, the engine 
runs on gas as long as the supply is 
sufficient. If enough gas is not available 


with a peak of 


to carry the load. the governor moves 
the levers in, to contact the fuel racks 
of the injection pumps. which supply 
enough oil to make up the deficiency. 
If the gas supply fails entirely, or is 
shut off at the valve. the engine auto- 
matically operates as an oil diesel. 
Safety Features. This control system 
incorporates the following safety fea- 
tures: (1) If engine lube-oil pressure. 
the hydraulic actuating medium, falls 
below a predetermined value, the gas 
supply is shut off. If the engine 
over-speeds, another pilot valve opens 
and drains lube oil to the crankcase, 


(2) 
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shutting off the gas supply. (3) If the 
fuel-oil supply, and thus the pilot-fuel 
supply, fails, a third pilot valve drains 
out lube oil and closes the gas valve. 

The need for this last element is in- 
dicated by tests showing that, in gen- 
eral, loss of pilot fuel in one cylinder 
causes light explosions in the exhaust 
manifold, loss in two cylinders causes 
quite heavy explosions which blow 
gaskets, and loss in three cylinders re- 
sults in violent explosions. 

Knocking. Perhaps the most impor- 
tant results of the development program 
lie in data gained on some of the basic 
factors involved in dual-fuel operation, 
particularly with respect to combustion 
of gas-air mixtures. In early work, 
“knocking” proved a problem. Degree 
of intensity varied, ranging from light, 
intermittent knocking to heavy “sledge- 
hammer” knocking at overloads. With 
knocks of medium intensity, top com- 
pression rings would break after two 
or three hours of operation, and with 
heavier knocks top ring lands would 
shear. 

Observation of cylinder pressure-time 
diagrams on a cathode-ray oscillograph 
revealed that: (1) Audible knocks were 
invariably accompanied by pre-ignition 
on this particular engine (81x1114-in. 
model) and that they were most fre- 
quent in cylinders where pilot fuel had 
poor control of the point of ignition. 
(2) Cylinders with unstable ignition 
timing had the highest average peak 
pressures. (3) Peak-pressure unbalance 
was excessive, sometimes as much as 
250 psi from cylinder io cylinder at full 
load. It was concluded that improved 
fuel balance to the various cylinders 
was essential to prevent knocking. 

A series of tests on ways of improving 
the gas balance led to a satisfactory 
balance with a properly proportioned 
gas header and gas-valve timing set the 
POWER ° 
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same on all cylinders. Pilot-fuel balance 
was, however, poor and was definitely 
contributing to peak-pressure unbalance. 
This discovery prompted a complete 
study of pilot-fuel injection. 

Pilot Injection. It was found that the 
main injection pumps, then used for 
pilot injection as well, were actually 
pumping with zero effective stroke on 
the small pilot quantities because of the 
large plungers and barrels. That 
both the injection-pump port and the 
injection nozzle valve were open at the 
same time. Thus any change in condi- 
tions at the nozzle, such as opening 
pressures or spray-hole orifice areas, 
resulted in a change in quantity of fuel 
injected. In this case, quantity of pilot 
fuel was about one-half that required 
to idle the engine, about 0.003 cu in. of 
fuel per stroke. For this reason it was 
decided that a small-diameter pilot 
pump would be needed to obtain con- 
stant quantity of fuel to each cylinder. 
For the new 81x11%-in. engine a du- 
plex pump was chosen, with a small 
plunger for pilot injection mounted on 
top of the main injection plunger. This 
permitted use of a single camshaft for 
pilot pumping, main pumping, and gas- 
valve actuation. In converting existing 
engines a separate fuel pump is em- 
ployed for pilot injection, driven from 
an additional, enclosed camshaft, which 
also actuates the gas valves. 

Performance. With adoption of sepa- 
rate injection for pilot fuel and close 
tolerances on gas-valve timing to insure 
equal pilot and gas charges to all cyl- 
inders, manufacture of the new engine 
was started. Several of these units have 
now been in successful operation for 
7000 to 12,000 hr. Fuel consumption 
has equaled or bettered that of the ex- 
perimental engine, Fig. 4. 

Full-load gas-diesel performance of 
the 844x1114-in. engines is compared 


1s, 
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Bmep at 5I4 rpm, psi 
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Curves show improvement in part-load economy obtained by 
governing scavenging-air supply and bettering combustion 


with oil-diesel operation in Fig. 5, which 
shows burning rates and pressures with 
the two fuels. In each case, engine in- 
put is nearly the same (7250-7400 Btu 
per bhphr) and power output is iden- 
tical. In other words, engine efficiency 
is comparable. The curves illustrate 
graphically what can readily be detected 
by ear; combustion in the gas diesel is 
quieter, smoother, better controlled even 
though at least 90% of the fuel is pres- 
ent in thoroughly mixed form through- 
out the entire compression stroke. 

A glance at the fuel-consumption per- 
formance of the engine at this point of 
development, Fig. 4, compared to that 
of the same engine on oil operation 
shows clearly, however, that steps to 
improve part-load economy were needed. 

Part-Load Economy. Analysis of pos- 
sible causes for poorer light-load per- 
formance naturally led to the conclusion 
that the gas-air mixture was so lean, at 
least in parts of the combustion cham- 
ber, that flame-quenching occurred and 
some gas remained unburned. Exhaust- 
analyses showing _ increasing 
amounts of unburned gas as load is 
reduced prove this theory. 

Developments widening range of effi- 
cient combustion in a gas diesel can 
probably be best explained by looking 
at the general theory of combustion of 
gas-air mixtures. First, there is a maxi- 
mum fuel-air ratio that cannot be ex- 
ceeded without preignition. This point 
is shown by the intersection of the 
compression-energy line and the mix- 
ture curve in Fig. 6. In the case of this 
particular engine, with 15.5 to 1 gross 
compression ratio, it occurs at about 
5% gas-air mixture. Second, for com- 
plete burning, without quenching, the 
gas-air mixture must not be leaner than 
shown by intersection at the compres- 
sion-energy-plus-pilot-oil line. On this 

(Continued on page 174) 
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Utility hoist fitted with crank for 


manual 


operation is 


rated at 5-ton capacity, works at two reducing gear ratios 


Hoist mounted on box G and fitted with anchoring yoke F 
ordinarily 


is driven here by air motor 


used for drilling 


This 4-ton motor rotor and dry-vacuum pump impeller was 
lifted by one hoist through block and tackle held above 


Utility Hoist Powered by Shop Tools 


Adaptation of standard hoist to lifting jobs throughout the 


power plant has proved safe and economical over fifteen-year 


period. Shop-tool power makes for speedy one-man operation 


B® PRACTICALLY ALL EQUIPMENT in a 
power plant is placed and erected with 
the aid of hoists varying in type and 
size. As construction progresses in new 
stations, every wall and floor added form 
barriers limiting the usefulness of these 
hoists. In areas not served by house 
cranes the application of power-operated 
hoists, or derricks capable of lifting 
equipment or its components, becomes 
increasingly circumscribed. 

In existing stations, too, this problem 
may become of prime importance. Often 


erectors and repair men must either in 
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stall elaborate hoisting equipment or 
resort to slow and cumbersome hand 
In The Detroit Edison Co the 
erectors have overcome these difficulties 
by using portable utility hoists devel 
oped by the construction department. 


methods. 


Ordinary shop tools power these hoists 
but they may be manually operated if 
desired. Each hoist can handle six tons. 
hoists can be used for 


Iwo or more 


heavier loads. They are small. readily 


moved and anchored in a position of 


advantage. 


Reduce Handling Costs. Material 


By FRANK F FISHER 
Construction Department 
The Detroit Edison Company 


handling forms a major cost item in 
installing power-house equipment. Eth 
cient handling will reduce installation 
costs and save time as well. To realize 
these ends more versatile hoists had to 
he developed. Their basic requirements 
were established by experience and ob 
servation. 

Ihe vast majority of lifts in areas not 
served by house cranes do not exceed 
it was advisable to in 
Hoists have 


to be safe and practically foolproof be 


four tons. But 


crease Capacity to six tons. 
cause they are operated by all kinds of 
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men, experienced and inexperienced. 
They must be easily handled, moved and 
little head 


locations not accessible to 


rigged, require room, be 
versatile in 
conventional types. Furthermore, they 
must be mechanized to eliminate time- 
hard 


manually 


consuming drudgery and labor, 
the objection to 
operated hoist. The 


have conclusively 


main any 


hoists described 
here demonstrated 
their superiority to other conventional 
types. 

A well-known make of hand-operated 
hoist, which was chosen for adaptation, 
had several outstanding Built 
designed to in- 


features. 
of steel castings, it was 
clude a hand brake and safety dog as 
{ and B. The drum 
was guaranteed to sustain a working 
The 


anchored to any convenient and suitable 


shown in Fig. 1, 


load of 5 tons. hoist can be 
object by ropes or cables attached to the 


Any 
load acting on the drum transmits di- 


yoke in its base. as at F in Fig. 2. 


rectly to the anchoring point. 

This simple anchoring feature makes 
the hoist 
mounted on a box equipped with two 


portable. especially when 
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Two utility hoists in parallel lifted the 8-ton cylinder of 
dry-vacuum pump shown in Fig. 3. One man controls hoists 


wheels, as in G of Fig. 2. The box also 
acts as a receptacle for tools and hoist- 
ing gear. Manual power for operation 
can be applied in two ways. For light 
loads, a pinion integral with a stud shaft 
carrying an adjustable crank handle F£, 
Fig. 1, fits and locks into a counter-sunk 
recess C in the center of the external 
gear. This gives a reduction in drum 
speed of 4:1. For heavier loads the 
pinion meshes with the external-gear 
teeth, D, Fig. 1. In this position the gear 
reduction is 24:1. 

Motor Power. The unique locking- 
pinion drive makes it practical to motor- 
ize the hoist. The only change is the 
substitution of a Morse taper shank for 
the adjustable hand crank furnished. 
Any suitable air or electric motor fitted 
with a Morse taper socket or other suit- 
able means may be for motive 
power. Economical motorizing utilizes 
standard portable power tools. For ex- 
ample, air drills are available at all 


used 


power plants. 
A fixture holds the motor in position, 
Fig. 2. 


and attached 


It is adjustable to the motor size 


near the top of an L- 


shaped holder, H. The longer leg of 
the holder, made of 154-in.-square steel 
tubing, slides through correctly posi- 
tioned square steel sleeves /, welded 
into the box in a position parallel to the 
drum. Length of the holder adjusts to 
different types of motors and 
When fastened the holder can neither 
slip nor turn but secures the motor 
firmly. This arrangement relieves the 
operator of all physical effort, leaving 
him free to attend to the motor controls. 

To develop needed lifting capacity 
with most power tools it is necessary to 
multi-sheave blocks. A machine 
capable of drilling 144-in. holes can 
raise four tons when operating the hoist 
in low gear and rigged with triple 
sheave blocks. A machine capable of 


tools. 


use 


drilling 11%4-in. holes can lift five tons 
under the same conditions. This load is 
also maximum capacity for manual op- 
eration. A machine capable of drilling 
2-in. holes is good for six tons or more. 

The instruction chart shown above is 
attached to every hoist. This gives the 
preferred hookup, minimum size of 
shackles and the blocks to use for dif 
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Air-motor-driven hoist, anchored in position, is hooked up 
for lifting tools and materials up to motor room of gantry 


Pulling 100,000-kva generator rotors in and out of sta- 
tors is made easy work by using two utility hoists for 


ferent loads. Best suited for the hoist 
is 4y-in. wire rope because it is flexible 
not bulky—and carries a one-ton load 
safely. As much as 425 ft can be wound 
on the drum. These features give the 
hoist a wide load range and make rig 
ging a simple one-man affair. For in 
stance: a set of triple-sheave blocks 
good for six tons weighs only 75 lb com- 
pletely reeved, only a fraction of the 
weight of a 6-ton chain fall. Light 
weight and easy rigging are two of the 
reasons for the hoist’s popularity. 
Safety Record. Wire-rope blocks are 
made of steel and the sheaves are 6-in. 
dia. Heavy-type commercial blocks are 
nominally suitable for the expected 
loads, but we decided to increase the 
block-strap thickness to 3g in. and add 
supporting straps between the sheaves. 
No block failure has occurred in over 
15 years’ use of 30 hoists in continuous 
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crane in preparation 


moving power. Here 
riage through block 


Asa 


duty on jobs of every description. 
matter of fact, neither has there been a 
hoist failure, nor do the records show 


induced by 
exceptional safety 


caused or 
an 


accidents 
hoists 


any 
these 
record. 

Because this small, loosely anchored 
hoist, powered by a detachable common 
air drill, at the time of its introduction 
was a radical departure from conven- 
tional practice, several years elapsed be 
fore it was fully accepted. At first, men 
were actually afraid to use the hoist be- 
cause it and the cables appeared to be 
out of all proportion to the loads car- 
ried. Since then it has become a very 
popular tool, the “maid of all work” for 
electricians, steelworkers, pipe fitters, 
boiler erectors and others. The pictures 
illustrate its versatility. 

Applications. The Fig. 2, 
anchored on a boiler walkway, raised 


hoist in 


ss % i - | 


for an inspection and repair program 


Block combination can be altered to suit load, speed operation 


one hoist attached to each side of car 


rigging is reinstalling generator rotor 


and lowered superheater elements 
weighing 600 lb between boiler roof and 
ash aisle with a single line. Fig. 3 shows 
the erection of a vertical dry-vacuum 
pump in cramped quarters. After one 
hoist picked up the 4ton motor rotor 
mounted on a crankshaft, another hoist 
drifted it into position. The suspended 
8-ton cylinder and crankcase of this 
machine are also shown. This part had 
to be raised before assembly could pro- 
ceed. Fig. 4 shows the two hoists as well 
as the simple rigging that handled this 
piece. 

In Fig. 5 a hoist conveys material 
and tools with a single line to and from 
the machine room of a gantry crane, 90 
ft above ground. Suitable block com- 
binations handle heavier parts. 

The same hoist. fitted with triple 
blocks. can turn the rotor of a 50,000 
kw turbine while the 


on inspection 
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Rigging trucks for general work on system are fitted with 


utility hoist to supplement regular 


truck capstan, rear 


Rigging truck moves a house service condenser to a new 


location after helping in its removal, as shown in Fig. 9 


stand. By using two hoists, one on each 
side, generator rotors can be pulled and 
reinstalled easier and faster than with 
conventional laborious manual methods 
employing jacks. Fig. 6 gives an ex- 
ample of the handling of a 100,000-kva 
rotor weighing about 92 tons. 

Fig. 9 shows the heaviest load, 26 
handled by these This 
condenser was removed 


tons, hoists. 
house-service 
from a position not accessible to heavy 
It was removed through a win- 


dow onto the temporary cribbing shown, 


cranes, 


then raised by four hoists, each having 
two triple and one single block, to make 
the removal of two supporting beams 
possible. The condenser was then low- 
ered onto a set of skids and rolled under 
the house crane for loading, as shown 
in Fig. 8, where it is headed for the 
condenser room. 

These hoists have also proved useful 
1949 
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in work on transformer mats, in switch- 
ing stations, substations and for work 
requiring the use of “gin” poles. In 
many such places it is more convenient 
to power the hoists with electric drills 
or in some cases to operate the hoist by 
hand. 

Rigging Truck. Fig. 7 shows a hoist 
carried on a “rigging truck,” 
because it furnishes transportation for 
its crew, power for hoisting or moving. 
and carries ample equipment that may 
be needed to handle any rigging job. 
According to circumstances the hoist 


so named 


supplements or supplants the power 


capstan of the truck. It also enables 
handling work in locations that cannot 
he served by the truck capstan. 

Fig. 8 the truck 
condenser. The 8-ton capacity truck has 
a 16-ft special stake body mounted on a 


shows moving a 


cab-over-engine chassis having a short 


after re- 


moval from building, from cribbing to skids down below 


turning radius. To withstand the heavy 
stresses on the chassis, both ends are 
greatly reinforced. The truck is unique 
in that no improvements have been 
offered or needed during its eight years 
of service. 

Other Uses. The hoists can be 
adapted to making lifts with beam 
trolleys having no permanent hoist. One 
method suspends the load by clamping 
together the hauling cable and one wire 
rope of the blocks, rolling the loaded 
trolley clear wtih a repositioned hoist, 
lowering load after releasing cables. 

Cost of a hoist completely equipped 
approximates the cost of a 6-ton chain 
block, but the hoist is equally safe and 
efficient for light as well as heavy loads 
and short or long lifts. It has materially 
decreased costs of erection and repair 
as well as lowering the accident rate to 
a minimum. 





This induced-draft fan has a high 


inertia and 
by a 700/450-hp, 900/720-rpm multispeed, squirrel-cage 


is driven motor 


To use standard motor, hydraulic coupling is inserted 
between motor and fan, allowing the motor to start unloaded 


Motors for High-Inertia Loads 


& WHite rH 
pull-in and pull-out torque, speed, line- 


TERMS starting torque, 


voltage, etc, are generally understood 


and carefully specified by engineers 


when ordering motors. the inertia of 
the load to be driven by the 
one of the little-known 


affects motor cost. 


motor 1s 
factors that 
materially 

In industrial plants, high-inertia loads 
are often present in centrifugal and 
positive-displacement rotary-type blow- 
ers, centrifugal and propeller fans, re- 
ciprocating compressors, and vacuum 
pumps. High-inertia loads can be found 
in bandsaws, gang saws and trimmers 
in saw mills, as well as in chippers, 
wood hogs and shredders in paper mills. 
The inertia of rotating parts in these 
drives is often a major influence in 
determining the most economical type 
of motor. 

Calculating Inertia. Moment of in 
ertia of the load is called the load IK 
It is expressed in pounds-feet-squared 
at the shaft load 
weight in pounds and K is radius of 
gyration. Weight of the driven element 


usually 


motor where VW is 


can be calculated or obtained 
by weighing while the radius of gyration 
handbook for 
mulas with sufficient accuracy for motor 
work. For 


gyration of a 


can be calculated from 


application example, the 
flywheel 
spokes will be the distance from shaft 


radius of with 
center to some point in the rim 
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Inertia of connected load is often overlooked when selecting 


motors. 


Here is a summary of salient points to consider in 


addition to method of computing the load’s moment of inertia 


By HENRY OMAN, Electrical Engineer 
Allis-Chalmers Mfg Co, Milwaukee, Wis 


Another thought to keep in mind is 
that the WK? a motor 
accelerate is varied if a speed changer 
is inserted motor shaft and 
load. In this case the equivalent IK 
at the motor speed is equal to WK 
of load x (load speed? = motor speed). 

Squirrel-Cage Motors. When a squir- 
rel-cage induction motor is called on to 


is called on to 


between 


accelerate an inertia load from zero to 
released 
in the retor bars equals the final kinetic 
energy of the load. This energy will be 
greater if 
addition to the inertia. 

For the case where the load itself has 
a high WK?, the energy 


the rotor may be the determining factor 


operating speed, the energy 


there is any other load in 


generated in 
when it comes to selecting motor size. 
Length of time required to accelerate 
the load does not influence directly the 
quantity of heat liberated in the rotor 
as long as the inertia load predominates 
Henee, use of a reduced-voltage starter 


does not, as a rule, materially improve 
a motor’s capacity for accelerating high 
inertia loads. 

Rotor winding of a squirrel-cage in 
duction motor has essentially no insula- 
its end 
brazed or 


usually 
Offhand re 
action would be that construction of this 
could easily withstand a 
higher temperature than the stator 
Nevertheless, there are other 
considerations that limit the permissible 


tion: connections are 


silver soldered. 


type much 


winding. 


temperature. 

One limiting factor in retor-bar tem- 
perature rise is differential expansion 
of the copper in the bar with respect 
to the iron in the core. If the copper 
were to move with respect to the iron. 
the end rings could be easily distorted. 
or all the clearance might slide to one 
end of the rotor. 

The motor designer can readily cal 
culate temperature rise of the rotor bars 
knowing that 176 watt-seconds of energy 
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Motor, obviously undersized, is connected to tremendous fly- 
This article answers question in operator's mind 


wheel 


will cause one pound of copper to rise 
one deg C if it absorbs all the energy. 
He will also take into consideration the 
heat radiated or conducted away from 
the rotor bars during the acceleration 
period, in addition to the heat resulting 
from the regular load torque during 
acceleration. 

standards 
covering the high-inertia accelerating 
capacity of large squirrel-cage induc- 
tion motors. Usual practice is to check 
with manufacturer to see if his motor 
can satisfactorily the load 
involved. get a rotor 


with adequate thermal capacity, it is 


At present there are no 


accelerate 
Sometimes, to 
necessary to specify a 
than actually required. 

On the other hand, the wound-rotor 
motor is quite adaptable to accelera- 
tion of high-inertia loads. In this type 
motor, the rotor temperature rise can 
be kept down because much of the heat 


motor larger 


generated is dissipated in the rotor re- 
sistor, which is to the 
The wound-rotor induction 
motor is also adaptable to cases where 


external rotor 


winding. 


you do not want a high rate of accelera- 
tion since varying the of the 
secondary resistors can control ac 
celeration. 

Synchronous Motors. Pull-in torque 
as well as thermal capacity is a major 


value 


consideration in synchronous motors as 
far as ability to handle high-inertia loads 
is concerned. In a squirrel-cage motor, 
design of the rotor bars affects slip 
and efficiency as well as starting torque. 
In a synchronous motor the squirrel- 
cage winding is used for starting only; 
hence the design engineer can design 
the cage winding to get the desired 
starting and pull-in torque 
regard for normal running load. 

Cage winding in a synchronous motor 
accelerates the load to about 93 to 98% 
After this speed 
is reached there isn’t enough slip to 


without 


of synchronous speed. 


generate a rotor current large enough 
to the load further. The 
motor is then pulled into synchronism 


accelerate 
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accelerated to 


by applying de field excitation. This 
action is shown graphically in Fig. 3. 
When the de field is applied the rotor 
will accelerate in an attempt to catch 
up with the revolving areas of concen- 
trated stator flux of the 
polarity. As the de field poles approach 
these the roter will decelerate. 
When the peak of the pulsation curve 


opposite 
areas 


equals the synchronous speed the motor 
will normally pull into step. 

It is apparent from the 
Fig. 3 that the amount of inertia 
flywheel effect has an important bear- 
the 
motor is accelerating an extremely-high- 
inertia load, magnitude of the speed 
pulsations will be reduced. If the motor 
is not designed for this condition it 
will fail to pull into synchronism. 

\ synchronous 


curves in 


or 


ing on the speed pulsations. If 


normally 
started with the field connected across 
a discharge resistor. Value of this re- 
sistor has a bearing on the rotor’s final 
slip speed because the field winding 
steps into the picture in a manner simi- 
lar to the squirrel-cage winding as 
synchronous speed is approached. Where 
the discharge resistor is properly de- 
signed, the rotor with a_ high-inertia 
connected load will approach closer 
to synchronous speed before the field 
is applied. 


motor is 


As a result it will require 
smaller speed pulsations to bring the 
rotor into synchronism. 

Basis for standardizing the ability 
of synchronous motors to accelerate 
high-inertia loads is called the normal 
load WK*. This factor may easily be 
calculated using the following formula: 


Normal load WK? 


1.15 


3.75 x 10° x (mo- 
Take, for example, 
a 400-hp 900-rpm synchronous motor. In 
this case the normal load WK equals 
3.75 x 10° x (400 900°) = 455 Ib 
ft?. 

As a general rule, manufacturers of 
large synchronous motors do not ask 


tor hp rpm*). 


a premium even though motors may 
be required to start high-inertia loads 
up to ten times the normal load WK?. 


Time ——> 


Synchronous motor’s dc field is applied after rotor has been 


stable speed by squirrel-cage winding 


This is usually true even though a 
special design may be required. 

DC Motors. Where high-inertia loads 
must be frequently accelerated or de 
celerated there is no real substitute for 
the de motor. It doesn’t matter whether 
it is supplying power for an inertia or 
other load so long as the maximum 
allowable current input is not exceeded. 
Controls can be provided for uniform 
acceleration or in accordance with oper- 
ating needs. 

De motors naturally require a de 
supply, which is not always conven- 
iently available in modern plants. For 
small high-inertia drives the cost of con- 
version equipment may offset the ad- 
vantages of de-motor drives. 

For a large de motor it may be 
to an mg for the 
electrical-power conversion. If so, 
motor speed can be varied by adjusting 
the field of the supplying generator, 
thereby providing an extremely flexible 
installation. Where a motor drives 
a load that is frequently stopped or 
reversed, a flywheel is often installed 
on the supporting mg set. The set, 
in turn, is driven by a wound-rotor 
motor that can be made to slow down if 
the load suddenly becomes high. Re- 
sult is the inertia energy in the flywheel 
then supplies part of the driving power, 
reducing the maximum electrical load 
on the power supply. When the peak 
load is removed, the flywheel is acceler- 


necessary use set 


ated as it gets ready for another cycle. 

Conclusion. Squirrel-cage motors are 
limited in inertia-accelerating capacity 
by the ability of the cage winding to 
absorb heat. Synchronous motors, on 
the other hand, have the additional 
problem of pull-in torque. De motors 
can accelerate a high-inertia load with- 
out difficulty as long as the designed 
armature current-carrying capacity is 
not exceeded. Wound-rotor induction 
motors are suitable for use with high- 
inertia loads provided the secondary re- 
sistors can absorb or dissipate the heat 


venerated by the rotor current. 





COMPRESSOR DRIVES. 


In this refrigeration plant there are six compressors 


four 


are driven by 60-hp and two by 30-hp ac induction motors through multiple V-belts 


Twelve Causes of 


Short V-Belt Life 


It’s not enough to select the size and construction for an 


application, says George Holman, refrigeration service engi- 


neer. 


& To cer Lone ire from multiple V- 
belts, correct selection and maintenance 
practices must be combined. The inter- 
esting article, “How to Select the Most 
Economical V-Belt Drive,” by Frank H 
Rumble, Dec 1948 Power, is useful 
only if proper selection is followed by 
equally intelligent application and care. 
No matter how well chosen a drive may 
be, several application factors are fre- 
quently overlooked that belt 
life. Among these are: 

1. Overtension. A belt operated too 
tight will have a short life. The best 
selected drives may be ruined in a short 


shorten 


time by excessive tension. 
2. Undertension. If the belts do not 
have enough tension they will slip, 
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Long, troublefree belt life requires intelligent care 


particularly when starting their load. 
Slipping in the sheaves’ grooves causes 
excessive surface wear and heating of 
belts, from the surface inward. This 
heating destroys the binding element in 
them, and hardens and cracks rubber. 
3. Unequal-length belts. lf V-belts 
vary much in length it is impossible to 
adjust shaft-center 
longer belts carry their share 
load without 
ones. If shaft-center 
justed to put preper tension in the 
shorter belts, they must carry 
of the load and so are overloaded. When 
the slack strands of the belts are on 
the under side, the longer belts fall 
away from the sheaves more than the 


distance so the 
of the 
overstressing the shorter 


distance is ad- 


most 


shorter ones. Consequently, the longer 
belts have a reduced are of contact on 
the sheaves. This condition causes the 
longer belts to slip more, but slippage 
of the shorter belts also increases be- 
cause of increased load. Undertension 
and overtension belts are both damaged. 

4. Idle belts. Do not let belts stand 
idle under tension for long periods. If a 
drive is to be idle for a long time, 
slack off on the belts to prevent their 
setting to the shape of the sheaves. 

5. Over-age belts. Rubber deterio- 
rates with Therefore belts can 
lose part of their useful life if left on 
a shelf for a long time before being 


age. 


put into service. 

6. Dirt on belts. Dust, grease. oil o1 
other foreign matter on belts shortens 
their life, by increased wear, slippage 
and other causes. Foreign matter such 
as oil or chemicals may also penetrate 
the belts’ surfaces and destroy the ma 
terial from which they are made. 
conditions. Atmos- 
phere in which the belts run is also an 
important factor in their life. Air in 
many plants contains abrasive dusts, 
oil vapors, acid fumes, or other gases 
and vapors injurious to rubber belts. 


SHEAVES AND GROOVES 

8. Sheaves. Sheaves out of align- 
ment is a major cause of belt slippage, 
distortion and internal heating. For 
long belt life, sheave grooves must be 
in good condition and the sheaves of 
the drive in correct alignment. 

9. Sheave grooves. Belts must fit the 
grooves correctly. Most new sheaves are 
correctly grooved for their belts, but 
the groove sides wear until they do not 
have correct belt angle, or the belts 
ride the grooves’ bottoms. This may 
make it necessary to put excessive ten- 
sion in the belts to drive the load. 

10. Rough grooves. If the 
sides have been roughened by misuse. 


7. Atmospheric 


groove 


corrosion or rusting, excessive wear of 
belts may be expected with short life. 

11. Overload when starting. Starting 
a drive under excessive overload puts 
the belts under momentary overtension. 
While breakage of belts is rare under 
these conditions, slippage is common 
as is damage from overtension neces 
sary to get the load started. 

12. Vibration. Vibration of driving 
or driven machine sometimes causes 
whipping or snapping of belts. This 
action may seriously damage them and 
shorten their life. 

These and other conditions must be 
taken into account, in addition to those 
contributing to the most economical 
drive, or the selection may not be eco- 
nomical. Selection is only half the 
problem, and must be accompanied by 
intelligent operation before long belt 
life can be obtained. 

POWER > 


May 1949 





ELECTRONICS FOR THE POWER ENGINEER 


By F A ANNETT, Associate Editor 





13—Mercury-Pool Rectifiers 


® ANOTHER GROUP of electron tubes 
falls in the class known as mercury-arc 
rectifiers. They have a mercury-pool 
cathode, Fig. 1, instead of a hot-metal- 
lic cathode,- such as thyratrons and 
others have. During operation of the 
rectifier, the surface of the pool devel- 
ops one or more hot spots that emit 
free electrons. 

Starting Methods. These rectifiers 
can be heavily overloaded for short pe- 
riods without injury, but some means 
must be provided to initiate emission of 
electrons from the mercury-pool cath- 
ode. One method of starting, used with 
the old glass-bulb rectifiers, Fig. 1, tips 
the tube until mercury flows from the 
pool to the starting anode. A current 
then flows from the center of the trans- 
former through the load, mercury pool, 
starting resistance, and to the right- 
hand terminal of the transformer. 

Returning the tube to the vertical 
strikes an arc between the starting an- 
and mercury Electrons are 


ode pool. 


then emitted and current flows from 
the cathode to main anode B, as indi- 
cated. The tube is now in service and 
the starting switch can be opened. When 
line voltage reverses on the transform- 
er, the left-hand section of its secondary 
becomes active, with anode A in the de 
circuit. 

If current stops flowing through the 
tube for even a small fraction of a sec- 
ond, operation ceases and starting has 
to be repeated. A reactor coil retains 
current through the mercury-pool cath- 
ode and one anode until current starts 
to flow through the other anode. 

Large Rectifiers. Until recently, large 
mercury-are rectifiers were contained 
in watercooled steel tanks, with as many 
as 24 anodes in a single tank. Power 
taken from a 3-phase supply is con- 
verted into as many phases as there are 
anodes in the rectifier by the step-down 
transformer. Such units are complicated 
machines with automatic s‘arting equip- 
ment, vacuum pump to maintain the 


vacuum within the tank, mercury con- 
densate pumps and other equipment— 
all automatically controlled. 

Fig. 2 is a cross section through 
watercooled mercury-arc rectifier, show- 
ing one of its 6 or 12 main anodes, the 
starting anode and one of two excita- 
tion anodes. The excitation anodes are 
small and placed closer to the cathodes 
than are the main anodes; consequently 
a low voltage and current maintains an 
arc between them and the cathode, to 
keep the rectifier in operating condition 
even at zero load on the main anodes. 

To start the rectifier, close its start- 
ing circuit, which first energizes solenoid 
S on the starting anode to pull it down 
into the mercury-pool cathode, against 
the tension of a spring. Deenergizing 
solenoid S permits the starting anode 
to return to its normal position. 

When the starting anode pulls out of 
the mercury a hot spot forms that e,aits 
free electrons. These electrons flow to 
the excitation anodes because of the 


Glass Bulb and Multi-Anode Steel-Tank Mercury-Arc Rectifiers 


Starting - anode terminat —— 
Main- anode terminal 
rs —- | 


Transformer 








Reactor 


Mercury-pool 
cathode 


Lood 


j Instead of a hot-metal cathode, as with thyratrons, 
mercury-arc rectifier has a mercury pool 


tion on the mercury pool, 
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hot spots form that emit electrons 
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through a large watercooled mercury-arc 


rectifier shows one of the six or twelve main anodes, as 
well as one of two excitation anodes and the starting anodes 
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Single-Anode Multi-Tank Mercury-Are Rectifier and Starting Circuits 
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latter's positive potential. Since these 
anodes have a closed circuit for current 
flow they start operating. After the ex- 
citation anodes have created operating 
conditions within the rectifier the main 
power electrodes start operation a_ soon 
as their circuit breaker connects’ them 
to a load. 

Also built in capacities up to 750 
amp are rectifiers of this design cooled 
by a fan blowing air over them. Control 
of the ignition and excitation electrodes 
rectifiers is the 
designs. All 
fiers can have their voltages regulated 
by a grid in much the same way as a 
thyratron. 

Single Anode Designs. To eliminate 
some of the operating difficulties with 


of these same as for 


watercooled these recti- 


multi-anode rectifiers and to increase 
their efficiency, particularly at voltages 
below 300, 
come into general use. One of these, the 
excitron, Fig. 4, 


cooled tank in which are the main an- 


single-anode designs have 


has a single water- 


ode, control grid, excitation anode, mer- 
cury-pool cathode and starting device. 
An insulator set in the anode plate sup- 
ports the graphite anode. This plate 
also supports the grid, excitation anode, 
mercury-arc baffles and internal cooling 
coils. 

A steel sleeve supports the graphite 
grid on a large petticoat on the anode 
insulator. A Nichrome connects 
the grid to a grid terminal-rod sealed 
in the anode plate. Skirts separated by 
deep grooves on the lower part of the 


wire 
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3 Ignition and excitation circuits for a 6-tank mercury-pool rectifier. 


Excitation anode 


n 
Rectifiers Arc-starting device 


Closing 


the start button initiates excitation by closing contactor C to supply power 


to the excitation system from a 3-phase 


ee eee 


50-ampere 35-volt selenium rectifier 


Cross section through single-tank mercury-pool rectifier shows graphite anode 
and supporting shaft in insulator held in anode plate along with graphite grid 
The arc-starting device with its magnet-actuated plunger is in the tank’s bottom 


anode insulator provide high insulation 
between the anode and grid. 

Supported below the grid are the are 
baffles to protect the anode and grid 
from heat radiated by the cathode spot 
on the mercury pool ard to give better 
control of mercury vapor in the critical 
zone surrounding the anode. Bottom cf 
this baffle carries the graphite-bar ex- 
citation anode. 

A watercooling coil, supported by its 
inlet and outlet pipes in the anode plate, 
surrounds the anode, grid and are baf- 
fles. This coil is insulated from the tank 
to prevent an are starting between tank 
wall and anode. The excitation anode 
connects to a sealed-in terminal in the 
anode plate. 

A cathode in the bottom of the tank 
includes the pilot-are starting device, 
mercury 
tank, and the 

supports for the 
Mercury 


spacing ring to confine the 
pool in the center of the 
insulating mercury 
strainer. vapor condensed on 
the cooling coil collects in the steel ring 
and flows through the strainer to the 
cathode pool. Graphite dust and other 
particles float on top of the mercury in 
the strainer ring groove and do not en- 
ter the cathode pool, 

Because the cathode spots on the met 
cury pool have a high temperature the 
cathode is cooled by water. This enters 
near the center and flows in a spiral 
channel around the bottom of the cath 
ode-plate surface before reaching the 
outlet pipe. 

How Rectifier Operates. When a rec- 


tifier, which usually consists of six o1 
more units, is put into service the pilot 
are is first started in each tank. These 
ares are started by a coil C, surround- 
ing a plunger P, sealed in a tube 7, 
welded to the tank’s bottom. A spring 
holds the plunger up against the tank, 
but a hole through both permits tube T 
to fill with mercury. 

Energizing the coil momentarily with 
230-v ac pulls the plunger down and 
forces mercury up through its center 
hole to form a jet that contacts the ex- 
citation anode. The coil, energized for 
a fraction of a second under timing con- 
trol, releases the plunger, which is re- 
turned by the spring to its original 
position. Collapse of the jet opens the 
circuit to produce a de pilot are so a 
forms on the 
mercury pool. A selenium-plate rectifier 
through a current-adjusting 
supplies pilot-are current of 7 or 8 amp 
to each tank. 

Fig. 3 shows the ignition and excita- 
tion circuits for a 6-tank rectifier. The 
is energized by pressing the 
start button, which completes a circuit 
from A through the contactor coil to B. 
When contactor C closes it completes a 
holding circuit from 4 through the coil, 
the stop button. contacts P on the timer. 
contact D, back to the right-hand line. 

Closing contactor C energizes the ex- 


cathode-spot excitation 


resistor 


system 


citation transformer and applies 230-, 
ac to excitation coils S, from F, the 
excitation through contacts G 
which are closed, contact H 


coils, 
which is 
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Dust Handling by HyYpRovac 


SEEMS LIKE MAG/C 





Je 


Think of a juggler keeping six or more balls in the 
air by tossing them from hand to hand; then add the 
wiles of a magician and substitute dust for the balls. 
Now you have an idea of what it's like to see a 
modern Automatic Hydrovac System in operation. 
Everything so effortless, so well executed, so under 
control and so clean without a miss.... Pushing a 
button starts the system, then dust valves anywhere 
in the plant open and close, the system skips over 


boilers off the line, warns of unusual conditions, 


tells what is happening all the time and closes the 
system when all dust is removed. Dust is automatically 
blended with water and the mixture—not too wet— 
not too dry—is easily unloaded into cars or trucks. 
... We believe you'll agree that this “seems like 
magic" when you compare it with dust handling in 
most power plants today. May our nearest repre- 
sentative tell you the complete story about Auto- 
matic Hydrovac and show you how it will save its 


cost in a very short time? Write us. 





ROVAC dust Handling 
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ignitron Single-Anode Mercury-Arc Rectifier and ignitor Circuits 
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5 Cross section of ignitron mercury- 
arc rectifier with an anode shield 


open, back to / on the transformer and 
to the line. 

The transformer’s secondary through 
a 3-phase full-wave 50-amp selenium 
rectifier applies 35-v de to the excitation 
anode of each tank. At a given instant 
one of the circuits is from J on the trans 
former to the center leg of the selenium 
rectifier, the mercury-pool cathode of 
each rectifier tank, the excitation anode, 
which is still dead, resistors R: to Rs 
and relay coils A: to As, back to the 
outside legs of the selenium rectifier 
and K on the transformer. 

Excitation Circuit. When the de exci- 
tation circuit is made alive by the se- 
lenium rectifier, timing-control circuits 
are also energized to establish the pilot 
arcs automatically. These circuits in- 
clude a timer 7, a time-on relay 7:, a 
time-off relay 7:2, mutually intercon- 
nected with 7: to actuate a small con- 
tactor 7s in the starting coil S circuits. 

Timer T limits the total time that the 
excitation circuits can be energized. Its 
circuit is from the selenium rectifier, 
contact L on each A relay, timer 7 and 
back to the rectifier. Time-on relay-coil 
circuit is also through the L contacts, 
contact M of time-off relay 7,, and back 
to the selenium rectifier. 

When 7: closes its contacts, N and 
O, a circuit is completed for contactor 
Ts coil through N and for 7: coil 
through O. Closing 7: contact com- 
pletes the circuit for coils S on the arc- 
starting devices. If these devices work 
properly they pull down their plungers 
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each rectifier conducting in proper sequence according to transformer polarity 
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A 400-amp ignitron in a permanent 
ly sealed watercooled metal tank 


and shoot a jet of mercury to the exci- 
tation anode. 

When relay coil 7: was energized it 
opened its contact M, which opened the 





circuit through coil 7:. This relay opens 
to break the circuit of coil 7: through 
contact O and that of 7: through con- 
tact N. When contactor 7s opens, it 
breaks the circuits of arc-starting coils 
S, and their plungers drop. 

When the mercury jets collapse, if 
an arc is established between the mer- 
cury pool and excitation anodes the 
rectifier goes into service. These cir- 
cuits are from the mercury pools, the 
excitation anode’s resistors R: to Re, 
relay coils A: to As, to the selenium 
rectifier. 

If an are starts and holds in all the 
tanks, then all the A relays open their 
contacts. The left-hand contact on each 
opens the circuit through arc-starting 
coil S and the right-hand contact opens 
timer 7 circuit and starting operations 
cease. 

Timing relays 7: and 7: and contactor 
T:, because of their action described, 
cause all arc-starting coils to be ener- 
gized for about 0.3 second and then re- 
main deenergized for the remainder of 
the second. In this time if any pilot arc 
fails to start, its relay A will not pick 
up to open the starting-coil S circuit, 
and the timing cycle repeats. 

If a pilot arc fails to start because of 
some fault in its circuit, the timing con- 
trol will continue to function for several 
seconds until timer 7 times out. When 
this happens contacts P open to break 
the circuit of C contactor coil. This con- 
tactor opens and the rectifier will not 

(Continued on page 156) 
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» Yarway Unit Tandem Valve com- 
bining the Yarway Hard-Seat Valve 
(for blowing) and the Yarway 

| Seatless Valve (for sealing) in a 
single forged steel body. Flanged- 
type shown. For pressures from 

400 «6 2500 psi. 








From every corner of the country comes the same story—four out of every five high pressure boiler 
plants are equipped with Yarway Unit Tandem Blow-Off Valves. 








Each day’s orders add to the evidence. From Ohio... 17 new Yarways, making a total of 746 pur- 
chased by this large utility over the last 35 years. From California... 10 new Yarway Unit Tandems 
for one company, 9 for another. Texas sends an order of 5 .. . 3 for one new municipal plant, 2 for 
another. Northern New York wants 7 for new boilers in a well-known utility. And so it goes. 

Why this overwhelming preference ? 

Proved dependable performance, due to outstanding design, sound engineering and careful manu- 
facture... plus constant research, leading to mechanical and metallurgical advancements that keep 

















Yarway Valves ahead of changing service requirements. 





For latest information on Yarway Unit Tandem Blow-Off Valves, write for Yarway Bulletin B-432. 





YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 


YARWAY BLOW-OFF VALVES 
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Equolizer - Equolizer Equalizer 
EXTRA SWITCH CORRECTS REVERSED POLARITY QUICKLY 
Our pLant, like many others, does ty of a large generator by lifting brushes rheostat resistance, next close spat 


not have reverse-current relays for pre- 
venting current flow from bus to dé 
generator. This reversal occasionally 
happens with our compound-wound gen 
erators when the operator neglects to 
bring 


voltage 


generator voltage up to bus 


before putting a unit into 
operation. 


It takes a lot of time to correct polari- 


To make this 
and positively, we 
found it paid to hook up extra small 
switches, as shown in the sketches above. 
Left-hand diagram shows the hookup 
when all the main switches are single 
pole. To correct polarity on No. 2 


or disconnecting cables. 
correction quickly 


unit, close main negative switch, leaving 
other two open. Cut in most of field 


-witch B in upper position for a moment 
then open and close in down position 
Generator is ready to start. Right-hand 
sketch shows hookup to use when main 
switch is a 3-pole type. Extra switch 
should then be double-pole double-throw 
with midpoints across the shunt field of 
each generator. 


M Cox Harrisburg, Ill. 


SIMPLE LADDER DESIGN SIMPLIFIES GENERATOR CLEANING 








Generator frame 
Lominotions 





























AFTER REMOVING the rotating field and 
spider from our vertical waterwheel 
generators a scaffold is laid across the 
opening in the frame for cleaning and 
inspecting the stator coils. We had 
used a short stepladder but found it 
awkward to secure in place safely with- 
out damaging the stator coils. Another 
means had to be found to gain access 
to the points of work. 

The access ladder, in sketch at left, 
was then designed and found easy to 
put in place and safe to use. The 
hooks are shaped from *4x14-in. flat 
iron. Their width at the free ends 
has been tapered so they fit into the 
air slots in the generator armature 
laminations. 

Hook shoulders carry all the load, 
hence the weight of the ladder causes 
it to lean against the base of the frame 


as shown. No extra stays are needed 
to keep the ladder in place. 
r E Micer St. Elmo, Tenn 


(Continued on page 128) 








The Editors Invite Contributions 
From POWER Readers 


Here's your chance to cash in on 
one of those professional tricks vou 
have used in your plant. Power 
pays $20 for each item published 
here on problems in design, opera 
tion and maintenance. Your con 
tribution need be in rough form only 

just set down all facts with 
sketches in pencil. We will do any 
editing that is needed 
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BEARING FAILURES DOWN ...STEEL PRODUCTION UP 


Sun Grease Increases Production by Cutting 
Bearing Failures 92% 


Burned-out table roll bearings were 
causing loss of valuable production- 
time in a steel mill. The failures— 
as many as five a week—were due 
to the grease melting and running 
out as a result of heat reflected 
from the steel plates. Each bearing- 
replacement cost $80, not counting 
labor cost. 


SUN PETROLEUM 


A Sun Engineer who was called 
in recommended a high-melting- 
point grease that had proved its 
ability under similar conditions. 

With this Sun lubricant on the 
job, 92 percent of the bearing 
failures have been eliminated. 
A cash saving of about $18,000 a 
year has resulted, and additional 


“JOB PROVED” IN EVERY INDUSTRY 


PRODUCTS 


economies have been realized from 
greater production, power savings, 
and lower grease costs. 

Sun “Job Proved”’ lubricants are 
helping to increase production, and 
to cut maintenance costs, in every 
kind of industry. What they do for 
others, they can do for you. For full 
information, call or write your 
nearest Sun Office. 


SUN OIL COMPANY - Philadelphia 3, Pa. 


In Canada: Sun Oil Company, Ltd. 
Toronto and Montreal 


= [>> 
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PRESSURE GAGE CONVERTS TO VIBRATION METER 


THE ENGINEERING LABORATORY of the 
Jacksonville, Fla. municipal"utility sys 
tem made a meter for measuring vibra- 
tions of high displacement and low 
frequency from a salvaged bourdon-tube 
pressure gage. The instrument was 
needed to survey vibrations in the up- 


. MULTIPLE ORIFICES FOR DRAINING REDUCE 


OUR HIGH-PRESSURE HEATERS had been 
drained through a loop system that 
at times did not operate satisfactorily. 
The heaters occasionally flooded, and 
the drain piping had to be renewed fre- 
quently because of the erosion caused by 
the high-pressure condensate and steam. 
Other automatic means were tried to 
drain these heaters to a covered makeup 
tank under atmospheric pressure, but 
none proved satisfactory. 

We then installed orifices in series 
in the drain line as shown at right. 
These act the same as a labyrinth seal 
on a turbine shaft, reducing steam pres- 
sure in steps. This arrangement helps 
reduce steam flow and velocity, result- 
ing in decreased erosion and noise. The 
orifices have operated over a year with 
practically no piping maintenance. 

An orifice has a self-regulating charac- 
teristic that allows it to pass a large 
flow of water, but only a small flow of 
steam. A given orifice passing 1000 lb 
per hr of water under 400 psia will 
pass only about 50 lb per hr of steam 
under the same initial pressure. 

We sized our orifices by arbitrarily 
assuming that each one would reduce 
condensate pressure by 50%. For our 
400-psia pressure this indicated need 
of five orifices. Areas of each opening 
were then based on the flow formula 


128 


take flue ducts at the Talleyrand power 
plant. Available vibrometers would 
not measure the amplitudes involved. 

The hand, dial and socket screws 11, 
Fig. 1, were removed to allow taking 
out all the gage parts from the phenol 
case. Connecting link 8 was unscrewed 











to take off the complete movement from 
its base on the socket. 

A horizontal cut was made halfway 
through the socket 12. The bourdon 
tube was completely sawed off the 
socket after which a vertical cut through 
the socket was made to meet the hori- 
zontal one, Fig. 2. The L-shaped top- 
movement bearing plate was removed 
to reverse the movement slide 7, Fig. 1, 
after which the plate was replaced. This 
completed the changes in the gage 
movement. 

Jourdon-tube tip 5 was cut off at 
A-A, Fig. 1, and brazed on the end 
of a 3/16-in. bronze welding rod, 8-in. 
long, 16—Fig. 2. A hole was drilled 
and reamed through the socket to fit 
the push rod 18. A washer and pin 
holds in place the light compression 
spring 19. Movement was then replaced 
and the connecting link 8 was replaced 
as shown in Fig. 2. All the parts were 
then assembled in the gage case. 

By adjusting the sliding link 7 the 
gage pointer can be made to cover the 
entire range of the original dial for 
0.3-in. movement of the push rod. A 
new dial was marked and calibrated. 

E Darton Wuitr {tlanta, Ga. 


MAINTENANCE 


Q = O61AV 2gh. Design flow was 
6250 lb per hr. This gave successive 
orifice diameters of 0.23, 0.27, 0.32. 
0.38 and 0.45 in. 

M E Marsuatt Sea Cliff, N. Y. 
Editor's Note: It appears that Mr 
Marshall should have sized his orifices 
on the basis of steam-pressure drop 
rather than on basis of condensate flow. 
The first orifice probably produces 
most of the pressure drop from 400 psia 
to atmospheric when condensate flows. 
On this basis, area of the first orifice 
is about 30% too big since it is figured 
for only half the pressure drop. On 
the other hand, at saturated tempera- 
ture, 25% of the condensate flashes into 
steam when reduced to atmospheric 
pressure. This means that a mixture 
of steam and water flows through the 
last four orifices and hence the pres- 
sures will be at some value above 
atmospheric, ahead of them but not 
successively halved as figured. 

When only steam flows through the 
orifices, most of the pressure drop will 
take place across the last orifice with 
the areas provided, producing an un- 
desirable high exit velocity. To halve 
the pressures successively after each 
orifice, the openings should be in 
the ratio of (1/16) :(14%4):(14) :(%4):1. 
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How Well Does Gow Boiler Plant Measure Up? 


The effectiveness of your water conditioning can well be the 
yardstick of your boiler plant operation. How much or how little 
boiler water trouble you have is a true measure of successful, 
economical boiler plant operation. Consider then, “How well does 
your boiler plant measure up?” 

Trouble-free operation is a result of scientific control. 

W. H. & L. D. BETZ is an organization of engineers and 
chemists specializing in the solution of all industrial water problems. 
Years of experience have made Betz water conditioning service 
scientifically correct . .. complete . . . economical. 

Our nationwide staff of engineers will welcome the opportunity 
of discussing with you this important subject of water conditioning 

.W.H.& L. D. BETZ, Gillingham and Worth Streets, Philadelphia 
24, Pa. In Canada: Betz Laboratories, Limited, Montreal 1. 


BETZ 


BOILER WATER CONDITIONING © COOLING WATER CONDITIONING e INDUSTRIAL WASTE TREATMENT 


bie. wi 
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PROBLEMS FROM THE PLANT 


Exercise your engineering wits by submitting answers to this question, fresh from the plant. Suitable 
material will be paid for; answers accompanied by sketches or photographs command additional pay 





WHAT DAMAGE RESULTS FROM UNBALANCED GENERATOR LOADING? 


ON A RECENT TRIP through our plant | no 
ticed a seriously-unbalanced-load condition 
on one of our turbine-generators. The unit 
is rated at 1500 kw, 1875 kva, 3600 rpm, 
2400 v and 60 cycles. 

Load unbalance showed up on_ the 
witchboard ammeters; two phases had a 
pad of about 500 amp, while the third 
arried 300. Machine nameplate showed 
he unit was rated for 451 amp per terminal. 

Our chief electrician, who was on hand 





How Can We Remove 
Turbine-Blade Deposit? 


Februar 
wers from readers 


(This question is from 
issue with best 


We are planning to install a new 2000 
kw steam turbine in our plant, and want 
0 organize maintenance procedure well 
in advance of actual operation. New unit 
is designed to operate at 600 psig, 825 F. 
It will exhaust to a condenser at 2-in. of 
mercury (absolute backpressure). 
Preliminary water tests show exten- 
sive treatment will be needed for water 
makeup, and hence frequent removal 
of chemical deposits is anticipated. 
We would appreciate hearing of prac- 
tical methods now being used by Power 
readers to remove deposits from turbine 
blades, nozzles and valves. Desuper- 
heater piping details, washing proce- 
dure, and tests to tell when the job is 
finished would be of great help—ME 


Kerosene Oil Will Help 


\PPARENTLY, STEAM INPUT to ME’s tur- 
bine is superheated. With poor water, 
one of the main problems will be to 
keep the superheater tubes from be- 


coming fouled by scale and foreign 
materials. A good steam separator 


should precede the superheater which, 
incidentally, will assist materially in 
keeping blades of turbine from suffer- 
ing too badly. 

Turbine blades can be kept in good 
operating condition by injecting ap- 
proximately one gallon of kerosene oil 
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at the time, mentioned that the unbalanced- 
load condition was perfectly OK and as- 
sured us no damage could result. The 
operating engineer took quite another stand. 
He felt anything in excess of a 10% un- 
balance might damage the generator. 
Moreover, he regarded the unbalanced con- 
dition as most critical, and recommended 
installation of differential relays to trip off 
the machine if the unbalance should rise 
to 10 or 15% 


READERS’ ANSWERS 


into the turbine inlet about every four 
weeks and, if necessary, scraping the 
blades annual overhaul. 
With good feedwater treatment and a 
proper steam separator very little ma- 
terial will be deposited on turbine 
blades. 

1 Nevrer 


during the 


Toronto, ( anada 


Procedure Outlined 


METHOD OF CLEANING depends on type 
of scale adhering to blades. If scale is 
soluble, it is easy to wash blading with 
saturated steam. Where scale cannot 
he washed off it is necessary to sand- 
blast with fine sand or flyash. Follow- 
ing procedure is recommended for wash- 
ing scale off turbine blades 
dismantling unit. 

turbine load to approxi- 
mately half rated-load. Some engineers 
may recommend 14 load on unit. Of 
course, smaller load means a longer 
washing period because of the reduction 
in steam flow and hence in the amount 
of water going through turbine. Re- 
member that washing puts severe strain 


without 


I Jecrease 








weld 
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Incidentally, these periods of unbalance 
are not momentary, but are maintained for 
hours and many times for days on end. In 
view of this I feel the operating engineer 
was taking the proper stand. No doubt 
many Power readers have definite ideas on 
this subject so I would certainly appreciate 
getting their slant. What is likely to 
happen if this unbalance is allowed to 
continue? How long will the machine 
stand such periods of unbalance?—-AE 





on a turbine. If it is not done carefully 
under competent supervision, distortion 
of various parts can cause serious dam- 
age. ME should listen for any unusual 
noises during washing, and be prepared 
to shut unit down if anything out of 
the ordinary occurs. 

Coanection from _ boiler-feed line 
should be installed approximately 50 ft 
in front of throttle. The nozzle, o1 
nozzles, should enter main header so a- 
to direct spray of water against steam 
flow. Sketch below shows two typical 
nozzles. Next step is to install a quick- 
response thermometer in steam line ad- 
jacent to throttle valve. The following 
outline is a good procedure for’ han 
dling the job. 

1. Close header valve slowly to 
throttle steam-supply pressure until de- 
sired washing load is on turbine with 
the steam inlet or control valves wide 
open. This lowering of pressure should 
take from 10 to 45 min, depending on 
unit size. Figure 10 min for a 2000-kw 
turbine, and 45 min for a 60,000-kw unit. 

2. Open all drains in turbine cylinder, 
throttle valve, extraction openings, etc. 

3. Slowly crack regulating valve in 
water line (desuperheating line) to the 
main steam header. Watch temperature 
closely and admit only enough water to 
bring it down approximately 70 F per 
hour. Close valve when temperature at 
throttle shows 10-F superheat for the 
corresponding pressure. You can tell 
how much water is entering the turbine 
by amount dripping from drains. 

Operate at this temperature for about 
two hours, sampling discharge from 
various turbine drains in addition to 
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when you wane... 


e °e@ 
efficiency @ Roller chain drives deliver 98% efficiency under 


all working loads. And this efficiency is not appreciably 
diminished throughout the lifetime of the drive. Prop- 
erly applied, a chain drive has a higher sustained 
efficiency than any other mechanical power transmis- 
sion medium. 


compactness @ Roller chain drives combine light weight 


flexibility, and narrow width. Thus, they can be in- 
stalled in very limited space. Center distances can be 
varied as desired to permit the most compact arrange- 
ment. Roller chain drives require less space per H.P. 
transmitted. 





‘ ali 
eS versati ity @ Roller chains have no “wrong side.” They 


make proper contact with sprocket teeth on either side 
and can be used to drive multiple shafts from a single 
power source. . . are equally efficient on long or short 
centers. They can operate efficiently in conditions of 
dust, dirt, grease, oil and water ... you need no special 
chains to overcome each of these conditions. 








’ ' For all the facts on roller chains and how 
they can help you, see your Baldwin-Rex 
Distributor or write Baldwin-Duckworth 
Division of Chain Belt Company, 387 Plain- 
field Street, Springfield 2, Mass. 











: | tag 0 Ye BALDWIN-REX ROLLER CHAINS 


a complete line from Ys-inch to 22-inch pitch 
BALDWIN-DUCKWORTH DIVISION OF CHAIN BELT COMPANY 
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checking the condensate. Normally, 
you will be able to tell completeness of 
wash just by noting the clearness of 
discharge. If ME wants to go farther 
he can check amount of solids in dis- 
charge with a conductivity cell. The 
eye test is usually sufficient. 

4. Slowly shut off water from de- 
superheating line to bring temperature 
of supply steam back to normal at 
about 70 F per hour. 

5. Bring steam pressure slowly back 
to normal using the same time interval 
as used in lowering pressure. When 
drains begin to blow too hard, throttle 
them slightly, but do not close. 

6. Close all drains after there is no 
further sign of moisture at drain 
openings. 

7. Bring load back to desired level 
gradually, and check siage pressures. 
These pressures should be checked be- 
fore and after washings as they give a 
good indication of the success of the 
wash. When checking stage pressures 
be sure throttle pressure and load on 
turbine are identical each time. 


F J Herzins Tyrone, Pa. 


Desuperheater Details 


ME suouLp Cet a stage-pressure varia- 
tion chart from turbine manufacturer 
to check stage-pressure readings at vari- 
ous loads. Where there is a variation 
between chart and actual stage pres- 
sures, the turbine blades and nozzles 
are fouled. 

Best cleaning method depends on 
type of deposit. Use wet steam and 
caustic, or just wet steam for soft de- 
posits. To apply: (1) reduce turbine 
speed to about 25% normal (2) supply 
feedwater to nozzle in steam main ahead 
of turbine or into steam chest (3) in- 
crease feedwater flow until steam tem- 
perature decrease is 90 to 100 F per 
hour (4) continue feed until steam is 
about 4% moist (5) measure conden- 
sate conductivity. Change in conductiv- 
ity indicates when cleaning is complete. 
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After cleaning is finished, decrease 
feedwater flow until steam temperature 
rises 90 to 100 F per hour. When 
normal temperature is reached, put 
turbine back on line. 

For hard, scaly deposits use air blast 
alone, or air blast with special abrasives 
or flyash. Accurate fouling-rate record 
is best guide to cleaning frequency 
when water conditions do not vary. 

Sketch above left shows typical de- 
superheater piping and details. Internal 
pipe takes bulk of corrosion load. ME 
can build desuperheater himself, or 
have contractor do it. 

Where cleaning fluid is introduced 
into turbine steam chest, builder usually 
supplies nozzle. Hence ME need only 
connect feedwater piping. 

Tyter G Hicks New York, N.Y. 


Typical Piping Layout 

Ir ME intenps to wash down the tur- 
bine to remove blade deposit he should 
use saturated steam if it is available. 
Next best thing is an atomizer or steam- 
and-water mixer on his superheated 
steam. The turbine manufacturer should 
design and furnish the atomizer so the 
orifice is correctly sized for the condi- 
tions under which it will be used. 
Washing down is an exacting job, which 
should be done only by an experienced 
operator. 

If ME will contact his manufacturer 
about his operating conditions the 
manufacturer will undoubtedly supply 
him with the exact details of the wash- 
down procedure. Most turbine manu- 
facturers prefer to outline the procedure 
for the proper care of their machines. 
It is to their advantage to do so. 

Sketch above shows a suggested pip- 
ing diagram for the hookup, using an 
atomizer and superheated steam for 
wash-down. Atomizer is supplied from 
boiler feedwater line. This setup de- 
superheats the steam for use in the 
wash-down. Boiler feedwater has the 
required pressure; hence, it will not 
cool the steam excessively. Since feed- 


water has already been processed it 
should be relatively free from impuri- 
ties. Bleed valves should be installed, 
enabling operator to check quality of 
steam when washing down. 

Since the turbine is exhausting to a 
condenser some provision should be 
made to blank off the condenser; other- 
wise, all turbine scale will be carried 
into it. If this is not possible clean the 
condenser thoroughly after each wash- 
down. If a blank-off valve is placed 
between the turbine exhaust and the 
condenser inlet, below the atmospheric 
exhaust connection, it will be possible 
to discharge througly the atmospheric 
relief piping during wash-down. By pro- 
viding drain valves in this line and 
allowing them to discharge into open 
funnels with a shutoff valve in each 
drain, the discharge can be observed. 
Open funnels should be fitted to permit 
taking samples of discharge. They can 
be analyzed to determine amount of 
impurities present, thus allowing opera- 
tor to tell when wash-down is complete. 

It is.important to obtain from the 
manufacturer proper turbine speed dur- 
ing wash-down. ME should also provide 
sufficient pressure gages and thermom- 
eters so the right temperature and pres- 
sure can be maintained throughout 
washing operation. If turbine has any 
bleedoff lines they should be fitted with 
drains at the low points between turbine 
and first shutoff valve. 

Even though wash-down is used to 
clean turbine blades, a periodic shut- 
down for a more thorough cleaning will 
be necessary although it is not needed 
quite as often. 

SHeLpon R Hiceins 


Long Beach, Calif. 


Fill Case With Solution 


VE PRESENTS A PROBLEM that has many 
variables. It may be solved in a number 
of ways and at several points in the 
power-plant cycle. First consideration 
in carryover deposits is identification of 
(Continued on page 176) 
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Your answer to 


Tube Dezincification — 


ANACONDA 
ARSENICAL ADMIRALTY 439 


\ ACONDA began commercial production of Ar- 
LY enical Admiralty Condenser Tubes in 1934— 
after two years of intensive research work. Tests had 
proved that a small percentage (0.04) of arsenic 
added to Admiralty Alloy materially increased its 
resistance to dezincification. 

Since 1934, this improved alloy has performed 
outstandingly in almost every kind of service. Ar- 
senical Admiralty Alloy 439 offers high heat trans- 
ference as well as high resistance to general corro- 
sion. It costs the sime as plain Admiralty. 

There are 8 standard and several special Ana- 
conda Alloys for condenser and heat exchanger 
tubes. You are invited to consult our Technical De- 
partment in determining the most suitable alloy for 
your use. For general information on Anaconda 
Tubes and Tube Sheets, send for our Publication 


B-2 ° asies 





en 
ANACONDA 


from mine to consumer 


CONDENSER TUBES 
THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada; ANACONDA AMERICAN Brass Ltp., 
New Toronto, Ont. 











Retubing with Arsenical Admiralty to 


Serve a New England Industrial Area 


Arsenical Admiralty 439 Tubes were chosen for this 
recent retubing job, to combat the corrosive effects 
of a combination fresh and salt water coolant. The 
2-pass condenser has a 29,000 sq. ft. cooling surface 
and serves a 25,000 kw generator. 5,600 tubes, with 
a weight of 65,000 Ib. will go into the condenser. Util- 
ity station supplies power to an important New Eng- 


land industrial area. 





TECHNICAL BRIEFS 


ENGINEERING DEVEL 


ABROAD DIGESTED 


OPMENT 


FOR BUSY 





HERE 


AND 


POWER MEN 





COMMUTATION 


Commutation of De Machines and Its Ef- 
fect on Radio 

The Effects of Film Surfaces on Commuta- 
tor Action 





Directions for ordering papers are given on page 136 
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Oscillographing Commutation 


CIRCUIT PROTECTION 

Reactors Raise Fault Capacity 

Air-Core Reactors Serve As Limiting Means 
Medium Voltage Oilless Circuit-Breakers 


WATER TREATMENT 


Hydrogen Embrittlement 


MEASURING GAS 
Errors in High Temperature Probes 
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1 New laminated brushes produce division of current during 
commutation by an increased resistance of each lamination 


_ 
Diagram of typical system, above, employing air-core re 
actors as described below reports increased fault capacity 


COMMUTATION 


ComMMuTATION OF Dc MACHINES AND 
Its Errects oN  Rapto-INFLUENCE 
Vottace Generation, by D P Motter, 
General Electric Co. It is general 
knowledge that radio-influence voltage 
is generated when a current 
passes from a stationary surface, such 
as a brush, to a rotating surface, like 
a slipring. To study these phenomena, 
tests were made on a generator, as a 
result of which laminated brushes were 
commutation 


direct 


developed that improve 
and reduce radio-influence voltage gen- 
eration over a wide range of armature 
current. 

With the laminated 
current commutation in an 
coil depends largely on the increase in 
resistance of each brush lamination as 
the commutator bar progresses from 
the leading to the trailing edge of the 
brush. The thickness of each lamina- 
tion in the brushes used on the test 
machine was equal to or less than the 
thickness of insulation two 
adjacent commutator bars. Each brush 
lamination is insulated from all others 
as well as from the brush holder, ex- 


brushes 
armature 


new 


between 


134 


cept at the pigtail end of the brush, 
as in the figure. 

As a result of this design, the cir- 
culating current across the brush face 
must flow through the entire length of 
two brush laminations whose combined 
resistance is considerably larger than 
the the face of a 
solid brush, or of a laminated brush 
without insulation between laminations. 
Therefore, the circulating currents are 
reduced early in the commutation pe- 
riod, thereby promoting greater con- 
trol of coil-current reversal by the 
brushes. A relative division of current 
through the brush laminations is repre- 
sented by the length of the arrows on 
each lamination in the figure. This 
more or less forced division of current 
s conducive to a more constant coil- 
current reversal. The author comes to 


resistance across 


these conclusions: 

1. One of the main causes of radio- 
influence voltage generation in de _ ro- 
tating machinery is transient voltages 
produced during commutation. 

2. Magnitude of the transient and of 
the radio-influence voltage generated 
depends on linearity of armature-coil 
current reversal. 

3. Black-band commutation is no as- 


surance of the best quality of commu- 
tation to reduce radio-influence voltage 
generation. 

1. Where 
there is an armature current at which 
commutation is better and minimum 
voltage is generated 


interpoles are not used, 


radio-infiuence 
when using standard brushes. 

5. Laminated brushes can improve 
armature-coil current reversal and pro- 
vide an appreciable reduction of radio- 
influence voltage, generated 
rather wide range of armature current. 
11EE Paper No. 49-28. 


over a 


Errects OF COMMUTATOR - SURFACE 
Fim Conpitions ON COMMUTATION, 
by C Lynn and H M Elsey, Westing- 
house Electric Corp. Copper is uni 
versally used for the bars in commuta- 
tors because it is relatively cheap, fair- 
ly strong, does not draw beads on are- 
ing, and because in uncontaminated 
atmospheres it forms a film on its sur- 
face that assists commutation. Until 
recent years, the important part played 
by this film surface was not fully ap- 
preciated. In the old days the best 
operating de machines had chocolate- 
colored commutators. This was when 
machines had low ratings, operated at 
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No Wrinkles... 


No Gracks... No Blowouts! 


no place for leaks in THIS heat exchanger gasket 


AKE A CLOSE LOOK at the Goetze heat ex- 
‘7 gasket shown above. Note the ab- 
sence of cracks on outside corners. . . of wrinkles 
on inside corners . . . the uniform width of the 
ribs . . . the generous overlap of the metal jacket. 

Attention to such important details is typical 
of the kind of care that goes into the forming of 
these custom-made gaskets. It is the secret of 
their dependable service—why you can count on 
them to stay on the job indefinitely without leaks 


-Manville 
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Accurately made 
to close 
tolerances 
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or blowouts. And it’s the reason they pay off in 
terms of less down-time and in the savings that 
result when gaskets don’t have to be replaced 
at frequent intervals. 
e s . 

You can have Goetze heat exchanger gaskets 
made in any size or shape. Estimates and recom- 
mendations will be furnished promptly on re- 
quest. Write Johns-Manville, Box 290, New 
York 16, N. Y. 















slow speeds, and had relatively easy 
load cycles. There were few brush 
grades, no treated brushes, and much 
less was known about brushes and com- 
mutator-surface films. This paper dis- 
cusses the effects on commutation 
produced by surface films of various 
types, and other factors involved in 
the commutating problem. 

With the introduction of electro- 
graphitic brushes and large high-speed 
de machines with more difficult load 
cycles and more contamination of at- 
mospheres in industrial plants, com- 
mutator surfaces of unfamiliar types 
and colors developed. With newer 
grades of electro-graphitic brushes, 
commutators with black surfaces began 
to develop in certain steel-mill applica- 
tions. Peculiar-colored commutator sur- 
faces occurred in chemical industrial 
plants and paper mills. 

Most machines with black commuta- 
tors operated successfully, but the cus- 
tomer objected to the color. Cleaning 
or scouring brushes were brought out 
about this time. These brushes me- 
chanically abraded the commutator 
surface to reduce the discolored film. 
Amount of scouring action was con- 
trolled by the number of brushes used 
on a given track. 

The authors expressed the opinion 
that scouring brushes have no place on 
electrical machines properly designed 
and built, loaded within their rating 
and fitted with correct brushes not oper- 
ated under abnormal atmospheric con- 
ditions. If any of these factors is 
ignored, cleaner brushes may be the 
economical way to remove mechanically 
the carbon soot laid down by the 
brushes because of their poor quality 
or from their abuse by an improperly 
designed or built machine, or by one 
subjected to adverse loading or oper- 
ating conditions. Cleaner brushes may 
also remove the undesirable films pro- 
duced by hydrogen sulphide or other 
gases in the air. In many contam- 
inated industrial atmospheres the use of 
cleaner brushes is not économical be- 
cause they rapidly wear the commuta- 
tor. 

The authors reached the conclusion 
that commutator-surface film condi- 
tions exert a large influence on the 
commutation of a de machine. Dupli- 
cate machines of the same design, built 
on the same order in the factory, each 
successfully passing the manufacturer’s 
test, may be entirely different in per- 
formance in the field. While loading 
conditions may have a pronounced ef- 
fect, frequently the variable perform- 
ance is caused by the atmosphere in 
which the machines operate. 

Relatively little is known of surface 
films produced on commutators during 
operation under adverse conditions. 
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TO OBTAIN COMPLETE TEXT 


Material for these abstracts came from 
one of the following sources: 

American Society of Mechanical Engi- 
neers annual meeting, New York, Nov 
29-Dec 3, 1948. Papers are identified by 
initials ASME and paper number. Avail- 
able at ASME, 29 W 39th St, New York 
18, N. Y. 

American Institute of Electrical Engi- 
neers winter meeting, New York, Jan 
31-Feb 4, 1949. Papers are identified by 
initials AIEE and paper numbers. Avail- 
able at AIEE, 33 W 39th St, New York 
18, N. Y. 





The detrimental effects produced are 
recognized, but complete solutions for 
these troubles are not yet available. 
Machines operating under such condi- 
tions frequently have to be nursed 
along by using scouring brushes, grind- 
ing the commutator or using ventila- 
tion. The problem has also been at- 
tacked with brushes designed or chem- 
ically treated to react with the film, 
at times supplying something missing 
from the atmosphere, or producing » 
reaction that permits the brushes to 
ride the film successfully to produce 
passable commutation. AIEE Paper 
Vo. 49-29. 


OsciLLocraPHinc ComMurtTATION, by M 
J Baldwin, General Electric Co. Text- 
books have long contained theoretical 
explanations of commutation, but we 
have lacked the necessary tools to ob- 
tain actual pictures indicating instan- 
taneous values of current and voltage 
in coils undergoing this transition. The 
cathode-ray oscilloscope is the funda- 
mental tool that now makes this pos- 
sible. One method of obtaining such 
pictures is described in this paper, il- 
lustrated with typical oscillograms. The 
latter bear out in general the classical 
textbook material rather closely and, 
in addition, the test curves are con- 
vincingly realistic in that they are far 
from smooth. 

This investigation was undertaken 
for a better understanding of commuta- 
tion, with the hope that the added 
knowledge might serve to point the 
way to improvements that would ex- 
tend the range of applications of de 
rotating apparatus. 

These curves indicate clearly the en- 
tire problem of commutation. Effects 
of variation in commutating-pole ad- 
justment and of mutual inductance 
upon rate of current change are shown. 
The difficulty of getting several coils 
in a slot to commutate equally is re- 
vealed. The need for brushes to ab- 
sorb residual voltage under the best 
of conditions is suggested. Commuta- 








tion theory is proved correct, and a 
better understanding of commutation is 
promoted. A/EE Paper No. 49-27. 


CIRCUIT PROTECTION 


Air-Core Reactors Usep to Ralse THE 
Fautt Capacity or Existinc Moror- 
StarTInG Equipment, by T W Haynes, 
Jr, Shell Oil Co. One of the problems 
facing the electrical engineer in many 
industrial plants has been the continued 
growth of the electrical system, caused 
by plant expansion increase in elec- 
tricity use for manufacturing processes. 
The Wood River Refinery of the Shell 
Oil Co, which this paper deals with, is 
an example of an expanding industrial 
plant where load increase may cause 
trouble because of inadequate capacity 
of the existing switchgear. 

During the war the 2300-v substation 
increased until it had a short-circuit 
capacity of 80,000 kva. Available short- 
circuit kva at the control center was 
calculated to be 58,000. The incoming- 
line circuit breaker at the center was 
rated 25,000-kva interrupting capacity, 
which was inadequate for this circuit. 
In addition to the incoming-line cubicle 
there was a feeder cubicle that con- 
tained two circuit breakers rated at 
25,000 kva. Two other cubicles were 
motor starters for a 400-hp and a 
100-hp induction motor. Their con 
tactors were rated ten times the normal 
load rating or approximately 8000 kva 
for the 400-hp starters and 2000 kva 
for the 100-hp starters. 

When studying the problem of cor- 
recting the inadequate interrupting ca- 
pacity at this plant several alternatives 
were considered. 

1. Replace the entire unit with switch- 
gear of adequate capacity. 

2. Place a reactor in the feeder to 
the unit to reduce the short-circuit 
power to a value within the equipment’s 


rating. AIEE Paper No. 49-116. 


Use or Atr-Core Reactors as Fauct- 
Limitinc Means on HicGu-INTERRUPT- 
iNc-Capacity Controtiers, by John D 
Leitch, Electric Controller & Mfg. Co. 
For many years it has been general 
practice to install controllers 
with moderate interrupting capacity 
(ten times their rating) in branch cir- 
cuits without regard to the available 
fault kva at the point of installation. 
It was considered adequate to provide 
protection for these and other branch 
circuits with a back-up breaker. When 
a fault occurs the controller opens be- 
fore the breaker. It often fails to clear 
the circuit, thus requiring operation of 
the breaker, but not before considerable 
damage has been done. 


motor 


(Continued on page 158) 


POWER © May 1949 


- 
co gia mere 


7 
ej ahr. 


ae. 













a 











ae) 
he 





30 405060 8 100 150 200 2 


m2 as! 


+77) Notice: This chort was mod 


“ A.7| tests with Armstrong 


the heavy curves 


plied. 
circles. 


") 190 200 250 





10 » 309 05060 


DIFFERENTIAL PRESSURE 


0 


BECAUSE good trapping starts with selection 
of the right trap for the job, Armstrong has 
provided all the data necessary for correct trap 
selection in the Armstrong Steam Trap Book. 
The Capacity Chart reproduced here is taken 
from this handy reference work. By means of 
this chart, any engineer can select the correct 
traps for his requirements. Here is a typical 
problem showing how the chart is used: 


Given: An evaporator condensing 6000 Ibs/hr 
at 50 psi when the steam is first turned on, 
but condensing only 1000 Ibs/hr at 150 psi 
at the end of the process. Safety factor of 
2 to 1 required at the minimum pressure 
differential. 


For fuel savings, low maintenance, automatic atr remoual SPECIFY ARMSTRONG ! 
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Solution: Referring to the chart, the No. 216 
Armstrong Trap with 7/16” orifice for 150 
psi pressure has a capacity of 12,000 Ibs/hr 
at 50 psi. This provides for the 2 to 1 safety 
factor and is, therefore, the correct trap for 
the job. 


The Armstrong Steam Trap Book provides 
recommended safety factors for different services 
and handy tables to help you calculate condens- 
ing rates. Other useful data included are: hook- 
up diagrams; do’s and don’t’s; trouble-shooting 
tips; prices and specifications. You’re welcome 
to a copy. ARMSTRONG MACHINE WORKS, 
812 Maple Street, Three Rivers, Michigan. 


STEAM TRAPS 
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BUSINESS ITEMS » APPOINTMENTS » FOREIGN FIELDS 
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Largest High-Speed 
Diesel Is Unveiled 


B® FURNISHING MORE POWER than any 
high-speed engine now in production, a 
V-12 4-cycle supercharged unit, rated 
550 hp at 2100 rpm, was previewed by 
about 40 representatives of the technical 
press at the Columbus, Ind. plant of 
Cummins Engine Co, Inc. With labora- 
tory tests and field trials in off-highway 
trucks of 30 and 40 tons payload.” a 
5-cu-yd-shovel and 65-ton locomotives 
behind it, the new engine is now being 
produced for automotive, mobile-equip- 
ment, locomotive and stationary applica 
tions, with marine models expected to 
follow. This unit and its companion 
naturally aspirated model, rated at 400 
hp, greatly extend the horsepower range 
of Cummins singie-unit diesels, forme 
ly available from 58 to 275 hp. 

With its gear-driven positive-displace- 
ment supercharger and ail standard a 
cessories, the 550-hp model weighs 4550 
lb and measures 73 in. long. 41 in. wide 
and 57 in. high. Its specific weight is 
8.3 lb per hp. A feature of the new 
engine is its fuel-injection system. Thi- 
follows the basic principles of the well 
known Cummins distributor system. 
with a single pump metering the charge 
to all cylinders, but mechanical design 
has been highly refined to reduce size 
and weight of the equipment. Specifica 


(Continued on page 202) 





Atomic Energy “Triggers” Cornerstone Laying 
Something new was added to the tradition-bound business of cornerstone laying gt 
the 19-story Crowell-Collier Publishing Building on New York's 5th Avenue. A nu 
clear reaction split 10 atoms of U-235, supplying power to cut the customary ribbon, 
set in action a hoist which lowered into place the 2-ton cornerstone (right), and 
ignite a magnesium flare. Dr. J R Dunning, Columbia University nuclear scientist 


who supervised the operation, said that 


to his knowledge, it was the first time 


atomic energy was substituted for human hands and physical effort in such activity 





May 5-6—Pennsylvania Electric 
Assn, Prime Movers Committee meet- 
ing, William Penn Hotel, Pittsburgh. 
Pa. John W Mikels, chairman, 19 | 
Washington St, New Castle, Pa 


May 12-13—Instrument Society of 
America, fourth annual spring meet 
ing, Royal York Hotel, Toronto, Canada 
Ed Grace, Instrument Society of Amer 
ica, Pittsburgh 12, Pa 


May 23-27 — Smoke Prevention 
Assn of America, 42nd annual con 
ference, Tutwiler Hotel, Birmingham 
Ala. T W Langford, 1913 Fourth Ave 
N, Birmingham 3, Ala 


May 24-27—National District Heat- 


ing Assn, 40th annual meeting, New 
Ocean House Swampscott Mass. John 








COMING EVENTS 


F Collins .Jr, secretary-treasurer, 8 
N Euclid Ave, Pittsburgh 6, Pa. 


> 


May 30-June 3 — American Water 
Works Assn, meeting, Hotel Stevens, 
Chicago. Arthur T Clark, Water and 
Sewage Works Mfrs Assn, New York 7 


June 2-4—Wisconsin Power Con- 
ference and Exposition, <ponsored 
by Wisconsin State Assn. NAPE, and 
Associate Engineers and Supplymen of 
Wisconsin, Schroeder Hotel, Milwaukee, 
Wis.; Charles E Gelhaar, 2874 N Har- 
tung Ave, Milwaukee 13 


June 20-24—American Society for 
Engineering Education, annual meet 
ing, Rensselaer Polytechnic Institute, 
Troy, N. Y.; O J Freund, president 
University of Detroit, Detroit, Mich 


July 4-8—Gordon Research Con- 
ference on lon Exchange, sponsored 
by the American Assn for tne Advance 
ment of Science, Colby Junior College, 
New London, N. H 4 WV George Parks, 
director, Rhode Island State College, 
Kingston, R. I. From June 15 to Sept 1 
address mail to Colby Junior College. 





Sept. 12-16—Instrument Society of 
America, convention, Municipal Audi 
torium, St. Louis, Mo.; Richard Rim 
bach, secretary, 1117 Wolfendale St, 
Pittsburgh 12, Pa 


Sept 26-28 — National Electronics 
Conference, meeting and exhibit, 


Edgewater Beach Hotel, Chicago, IIL; 
Karl Kramer, secretary. Jensen Mfg Co, 


Chiecag 
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SOOT REMOVERS 
REMOVE SLAG? 





Pe since Nalco Soot Removers {the soot removers that remove soot} 
were made available to industry, a continuing flood of inquiries 
has been coming in —“Will Nalco Soot Removers remove slag?” 
Here is the answer, as completely as Nalco Laboratory testing and 
research, and the reports of Nalco Field Representatives give it: 


Where slagging occurs in boiler furnaces using Nalco Soot 
Removers, the experience on most types of slag has been that specific 
gravities of slags are lowered from 2.2-2.7 to 0.6-0.7. This action 
appears to make the slags spongy and friable, so that they can be 
more easily removed. In some plants the slag actually falls away, giving 
the appearance — and effect — of complete removal. Several plants 
with virtually no soot removal problem are now using Nalco Soot 
Removers specifically for their effect on slagging conditions. 


However, in original announcements of Nalco Soot Removers, and 
in subsequent reports, no representation has been made that Nalco SR 
Series Chemicals are slag removers. Nalco research has been underway 
for nearly four years on the problem of slag removal, and most recent 
reports indicate that a product comparable to the Nalco Soot Removers 
is not yet ready. 


If you have slagging in your furnaces and wish to check the effect 
of Nalco SR Chemicals, we recommend that you write us or contact 
your Nalco Representative. It is possible that Nalco Soot Removers 
can be of help to you in alleviating slagging, pending perfection of a 
Slag Remover worthy of being labeled A Nalco Product. 


NATIONAL ALUMINATE CORPORATION 
6222 West 66th Place ¢« Chicago 38, Illinois 


Canadian inquiries should be addressed to 
Alchem, Limited, Burlington, Ontario 
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To remove troublesome solids, a continuous boiler 
blowdown system of the type illustrated is commonly 
used on power boilers. Constant foaming and priming 
of boilers, which cause excess moisture in the steam 
discharge from the boiler, result from high coneentra- 


tion of dissolved or suspended solids prevalent in the 


Illustrating the proved 3-point formula 
for trouble-free, time-defying hookups 


boiler water. These solids enter with the makeup water 
and become concentrated, since they do not pass off 
with the steam. Some method of boiler blowdown is 
required to rid the boiler of the troublesome solids to 
avoid unsatisfactory boiler operation and rapid de- 
terioration of boiler tubes. 

The continuous blowdown system shown has the 
advantage of keeping solids concentration at a uni- 
formly low level and also of utilizing practically all the 
heat contained in the blowdown discharge. Heat from 
the blowdown is recovered in two ways. The high pres- 
sure, high temperature water drawn from the boiler 
drum during blowdown enters a flash tank which is 
maintained at a low pressure. The reduction of pres- 
sure causes some of the water to flash into steam which 
goes into the deaerating feedwater heater where it 
mixes with the plant condensate returns and the make- 


up water, 


PRACTICAL PIPING LAYOUTS 


A Use the right type valve for the service. 
B Place valves correctly in the line. 
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Choose Jenkins Valves for lifetime economy. 
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The water remaining in the flash tank contains the 


undesirable solids and must be drained off. This water. 
still containing much heat, is passed through the heat 
exchanger where the heat is extracted and passed on to 


tank is controlled by a float 


the makeup water entering the feedwater heater. 
in the flash 


An emergeney alarm is also used to warn the 


water level 
control. 
plant operator if the level in the flash tank rises too 


high. indicating inadequate drainage. 





The remaining solids collect on the tubes and must 


be periodically removed. This is accomplished by the 
makeup water in the washing system shown. 

This system can be adapted to boilers of any pres- 
sure rating, but the valves used on the blowdown lines 
from the boiler must always be of the corresponding 
The Jenkins valves recommended here 

re for a 300 Ib. boiler. 
pressures from the complete Jenkins line. Consultation 
with 


boiler rating. 


Selection ean be made for other 


accredited engineers and contractors is recom- 
mended when planning major piping installation. 
Jenkins Bros. 80 White Street. New York 13: 
Atlanta: Boston; Philadelphia; Chicago; 8 
Jenkins Bros. Ltd. Montreal. 


Reserve your copy of 


NEW BOOK of PIPING LAYOUTS — Nos. 26 to 50 


Bridgeport. Conn. 
an Francisco. 





A new book of Jer 1s Pract Piping Layouts Nos. 26 to 50 clud 
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Heating-System Fuel Consumption 


® Tuis cuart helps to estimate the 
fuel consumption of a steam or hot- 
water system designed according to 
standard procedures and specific out- 
door temperatures. Experience shows 
that about 96 Btu per degree-day is 
needed by a steam system designed to 
maintain 70 F at an outdoor tempera- 
ture of 0-F when emitting 240 Btu per 
hr per sq ft of equivalent direct radi- 
ation (edr). A hot-water system will 
use 60 Btu per degree-day for the same 
temperatures when emitting 150 Btu 
per hr per sq ft of edr. These factors, 
as well as corrections for outdoor tem- 
peratures, boiler efficiency and fuel heat- 
ing value, are included. Also assumed 
in these figures is a 10% heat loss 
through the piping system. 

Example: Find the fuel required by a 
steam system designed for 0-F outdoor 
temperature for a heating period total- 
ing 5750 degree-days. The steam sys- 
tem contains 10,000-sq-ft equivalent di- 
rect radiation, has a boiler operating at 
an average efficiency of 55%, and burns 
coal with 12,000-Btu-per-lb heating 
value. 

Follow the trace from the upper scale 
at 5750 degree-days vertically to inter- 
sect the 0-F outdoor temperature curve, 
then horizontally to the 10,000-sq-ft 
line. Drop to the 55% boiler efficiency 
line, move horizontally to the 12,000- 
Btu fuel-value locus, and then drop 
vertically to find the answer of 836,000 
lb of coal. 

If this had been a 10,000-sq-ft hot- 
water system the answer would be 
found on the lowest scale, which would 
then be 523,000 Ib of coal. 

Tyter G Hicks New York, N. Y. 
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ala CLOSE WATER LEVEL on 
fast-steaming boilers taking rapid swings 


Here is one of two COPES Flowmatics serving 810-psi, 825-F C-E 
Type VU boilers in one of New York State’s most modern paper mills. 
Rated at 110,000 pounds per hour, each boiler is subject to a sharp 
load change every three minutes. Despite this severe service, drum 
water level is held within plus-or-minus one inch. 


NORTHERN EQUIPMENT COMPANY 


591 Grove Drive, Erie, Pennsylvania 


BRANCH PLANTS in Canada, England, France, 





Austria, Italy © Representatives Everywhere 
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The story of this important 

installation is told in Perform- 


Gs 13) "4 
rene “4 cee 
ance Report Bulletin 479 ; 


Write- on your letterhead, Boiler Feed Water Control . . . Excess or 
please for your copy Constant Pressure Control, Steam or Water 
... Liquid Level Control... Balanced Valves 
... Desuperheaters . . . Boiler Steam Tem- 
perature Control . . . Hi-Low Water Alarms. 
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Diaphragm Valve 


A DIAPHRAGM is used to seal the bonnet. 
\ separate seating member, independent 


E233 


of the diaphragm, reduces wear and tear 
on the diaphragm, says the manufacturer. 
[wo types are available, one plain iron 
and the other neoprene lined and coated. 
Both types have bolted bonnets. Iron 
valves are offered in sizes % to 2 in. 
inclusive, with screwed ends, and in sizes 
' to 4 in. inclusive, wich flanged ends. 
Neoprene lined and coated valves are made 
'> to 4 in 

In the unlined valves, a flat-faced disk 
with neoprene insert assures tight seating 


with flanged ends only, in sizes 


under all conditions. The valves have ris 
ing stem construction. Sizes 2 in. and 
under have the stem rising through the 
handwheel while the larger sizes have the 
handwheel rigidly attached to the stem and 
rising with it 

These new valves are recommended for 
service with compressed air, compressed 
and liquefied gases, hard-to-hold fluids, 
corrosive and noxious gases, and other 
corrosive process fluids. The plain iron 
valve is designed for services not exceed- 
ing 150 psi and 180 F. Temperature 
limitations on neoprene lined and coated 
valves depend on service conditions and 
the fluid carried. A cap to protect stem 
threads can be supplied for valves of 2 
in. and smaller. Crane Co, 836 S Michi- 
gan Ave, Chicago 5, Ill. 


Power Transformer E246 


THESE TRANSFORMERS are constructed with 
many identical standard parts, hence these 
same parts may be used in transformers of 


Use convenient reply cards on page 194a to secure additional information on these new equipment items. 


several sizes. Units are available at ratings 
to 10,000 kva and 34.5 kv for 3-phase ap- 
plication. For single-phase loads, trans 
formers are available rated to 5000 kva and 
up to 34.5 kv. Pennsylvania Transformer 


Co, 808 Ridge Ave, Pittsburgh 12, Pa. 


Strip-Type Thermostat 


SHOCKPROOF, RIGIDLY 


E227 


HOUSED = strip-type 
thermostat is 244 in. long by “ in. wide, 
and %% in. high. It has heavy-duty heat- 
dissipating electrolytic silver contacts with 
maximum operating temperature of 650 F. 
Nickel-plated housing can withstand 
mechanical shock. Rating is 1500 watts, 
115- or 230-v ac. Geo Ulanet Co, 416 
Market St, Newark 5, N. J. 


Oil-Inspection Kit E248 


A TEST KIT accurately determines condition 
of lubricating oil. Measurement of the 
following four classes of contaminants 
can be made by any workman: amount of 
asphalt and other gummy material; change 
of viscosity because of fuel dilution and 
other causes; amount of dirt, metal par 
ticles, other sediment and water; whether 
acidity has become excessive 

Through supplied, the 
trend of contaminants stands out and makes 
the tests easily interpreted. Gerin Corp, 


Red Bank, N. J. 


simple forms 


Gas-Fired Boilers 
PACKAGED, COMPLETE aulomatic burner as- 
semblies for gas burning 350- to 6300-lb- 
per-hr boilers need only gas piping and 


E222 


electric wiring to go into service. 
Principal element is the Pow-R-Sembly, 








which ineudes a constant-pressure blower 
single- or double-burner nozzle, each with 
compact proportional mixers, zero regu 
lator, motorized air valve, electric ignition 
pilot, and manual, reset, safety gas valve 
Steam-pressure controls or remote thermo- 
static control, or both, can be furnished in 
the package unit. Bryant Industrial Div, 
1020 London Rd, Cleveland 10, Ohio. 





Pull-Out Pumps 


MIXED-FLOW AND AXIAL-FLOW 


E250 


PUMPS are 
designed so suction bell, impeller, impeller 
housing, shaft, motor base and motor can 
be removed without disturbing column and 
discharge elbow. They are especially re¢ 
ommended tor power-plant condenser cir 
culation water and for other continuous 
operations where it is desirable to remove 
all working parts for periodic inspection 
without breaking pipe or mounting connec 
tions. This is advantageous when discharge 
elbow is below floor or when suction well 
Pumps are supplied 
in either cast or welded construction, and 
of alloy materials when specified. They 
are available in sizes up to and including 
100,000-gpm capacity 


is not easily drained 


Economy Pumps, 
Inc, Hamilton, Ohio. 


Sleeve Puller 


THREE-JAW 
tension to hold jaws on the work and a 
locking nut to lock puller so it will not 
come off 


E234 


PULLER, CG-273, uses spring 


Jaws are forged and specially 
heat treated. Maximum jaw capacity on 
outside holds is 8'% in. and the jaws are 
reversible to operate through a 2'-in 


pening for inside pulls on bearings, sleeves, 
ete. Puller is available as either a screw 
type or combination of serew and booster 
\ circular-plate attachment 
is available to adapt the puller for service 


hammer ty pe. 


on water pumps and generator pulleys, 
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For every fluid...or working condition 
CRANE piping meets the need 


pressure or temperature condition ... Crane offers an un- RESPONSIBILITY 
“>i equalled selection of valves, fittings, pipe and accessories. STANDARD OF QUALITY 
One catalog lists the entire line. One order to Crane results 
| in fastest possible service. For Crane serves you through a 
network of well-stocked cooperating Branches and Whole- 
salers, also having direct access to large factory stocks. 


For This Boiler Room Piping, for example... as for any ONE SOURCE OF SUPPLY 


You can depend on this Single Source of Supply to speed 
and simplify every piping procedure, from design to erec- 
tion to maintenance of systems. Placing Complete Respon- 
sibility on Crane for materials helps you to get better in- 
stallations, avoids needless delays. Relying on the High 
Quality that is Crane Quality assures long and dependable 
performance from every item in your piping systems. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas 
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FOR STEAM, WATER, AIR, GAS and other 
relatively non-lubricating services, Crane \ 
recommends Union or Bolted Bonnet 600- 

pound steel Gate Valves. Stainless to 4 
Exelloy seating gives them superior re- Pea! 
sistance to wear, corrosion and tempera- 
ture effects. Rated for steam work- 
ing pressures up to 850 deg. I 
Flanged, screwed, or welding 
ends, In sizes 2 in. and smaller. 


Send for folder AD-17 41. 
EVERYTHING FROM... 


VALVES « FITTINGS 
PIPE « PLUMBING 


: AND HEATING 
™ : FOR EVERY PIPING SYSTEM 
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tapped fiber gears, and other such units 
where pulling from the outside might 
cause damage. The plate attaches to the 
gear or pulley close to hub by cap screws, 
and the puller is attached to it in the 
usual manner. Snap-on Tools Corp, 


Kenosha, Wis. 


Water-Control Valve E232 


EstO WATER CONTROI protects watercooled 
equipment against damage through water 
failure. In operation, the device is adjusted 
to provide an ample supply of water, but 
where dirty water is used for cooling com 
pressors or bearings the control can be 
adjusted so that when flow of water is 
retarded below the required amount the 
control sounds an alarm or stops the 
quipment, or both. Device is available 
in sizes up to and above 1 in. to operate 
on 25 to 60 cycles up to 600 \ Esto 
Manufacturing Co, Box 771. Allen- 
town, Pa. 





Smoke Indicator E220 


PACKAGED SMOKE-INDICATOR UNIT contain- 
ight source, phototube holder, and en 





containing an overfire air control 
is well as an indicator calibrated in 
Ringelmann units 

[he phototube holder mounts in duct 
work or stack 


when smoke density reaches a_predeter 


\ magnetic relay operates 


mined level. It starts a blower running 
to force overfire heated air into the fire 
bex until the smoke density decrease 
Each time the relay operates it rings a 
hell to warn the boiler operator to adjust 
lrafts. A chart recorder can be provided 

furnish a continuous record of smoke 
lensity. General Electric Co, Schenec- 
tady 5, N. Y. 


High-Speed Diesel E252 


NVHS-1200 pieset is 4-cycle 12-cylindes 
V-type supercharged unit, rated 550 hp at 
2100 rpm. Companion model NVH-1200, 
unsupercharged, develops 400 hp at 2100 
rpm. Both have 5!'xx6-in. cylinders ar 
ranged in a 40-deg V with a total piston 
displacement of 1486 cu in. Over-all di 
mensions are 73 in. long, 41 in. wide, 57 
in. high. With standard accessories, super 
charged model weighs 4550 Ib (83 Ib 
per hp) and unsupercharged medel 4300 
Ib (10.8 Ib per hp) 

Both units employ the exclusive Cum 
mins fuel system but in a completely 
redesigned version, which is much lighter 
and more compact than previous design 
\ single pump meters the charge to all 
cylinders and a distributor directs fuel 
to the cylinder to be fired. System operates 
at relatively low pressure up to the injec 
tion nozzle, where mechanically actuated 
plunger produces — the high pressure 
needed for atomization 

Engines have a cast alloy-iron cylinder 
block, which includes upper half of the 


crankcase. The forged crankshaft, of alloy 
steel with Tocco-hardened journals, is 


underslung from seven main bearings 
These bearings and connecting-rod bearing- 
are precision type. Cylinders have remoy 
ible wet liners. Drop-forged connecting 
rods have the big end split at an angk 
for easy removal through the cylinder 
Pistons are aluminum; piston pins are 
full floating. Cylinder heads are cast in 
groups of three, with stellite inserts on 
exhaust-valve seats. Dual intake and ex 
haust valves are heat-resisting alloy steel 
Lubrication system is of full pressure type 
lhe supercharged model has a Roots-typ« 
positive-displacement blower, gear driven 
Engines are designed for use in off-hig! 

way automotive units, mobile mining and 
construction equipment, shovels, crane- 
and draglines, industrial locomotives ani 
railcars, logging equipment, oil-well drilling 
rigs, generator sets and other portable and 
stationary applications. Auxiliary equip 
ment to suit these applications is availabl: 
Marine models are expected to be added 
to the line at a later date Cummins 
Engine Co, Columbus, Ind. 





Air Compressor E199 


BF-type 2-STAGE AIR COMPRESSORS are built 
for 200-psi working pressure. Tanks are 
tested to 300 psi. Standard pressure set- 
ting is 160 to 200 psi. Special settings are 
also available. Displacement ranges from 
7.13 to 40 cfm. They are powered by motors 
ranging from 1% to 10 hp. Compressors 
feature Timken main bearings, Lynite con 
necting rods, automotive-type pistons, steel 
valves, totally enclosed copper-finned inter 


coolers, dustproof crankcase, and a new 
combination intake-air filter and silencer 
A constant-level lubrication system is 
used with all models, except the 10-hp unit 
which is pressure lubricated. A patented 
loadless starting mechanism completely un 
loads the compressor until motor has at 
tained its full load speed on restart. Multi 
ple V-belt drive is supplied for units of 2 hp 
ind up. Standard 1750-rpm motors used 
on these units are equipped with overload 
protection starter switches. Each 60- and 


Use convenient reply cards on page 194a to secure additional information on these new equipment items. Please be 
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An Ingersoll-Rand 425-ton steam 
jet water vapor refrigeration unit 
in a butadiene installation. 


| steam jet ejectors, while 
based on a relatively old principle, 
are today utilized to produce refriger- 
ation. In its hew dress, a jet of live 
steam at 2 psig or more darting in a 
properly-designed venturi tube greatly 
reduces the pressure over warm water. 
The jet also removes water vapor, 
thereby maintaining the vacuum and 
lowering the temperature of the water 
to that at which it boils, which may be 
as low as 35° F. Such coolers are in 
use today in many industries, such as: 


PAPER - MARINE - BREWING - FOOD 

RUBBER + CHEMICAL + OIL REFINING 

AIR CONDITIONING - GAS PRODUCTION 
EXPLOSIVES 





ee Operoting steam 


Perspective through compart- 


ment-type cooler with 


surface 


condenser. Courtesy of Ingersoll- 
Rand Company, 11 Broadway, 


New York 4, N. Y 


Revere is interested in this develop- 
ment for two reasons. First, it is a fine 
example of the way in which American 
enterprise uses its intelligence and 
initiative to obtain new values from 
old ideas. Second, the coolers use 
steam and water, and require non- 
rusting copper alloys of high heat 
conductivity in such forms as conden- 
ser and heat exchanger tubes and 
plates, which Revere makes. .. . Revere 
has a great deal of information about 
its alloys and their applications to 
various conditions of use. Why not 
use that knowledge as well as our 
metals? The Technical Advisory Serv- 
ice will gladly cooperate with you. 








4247.74 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 


230 Park Avenue, New York 17, New York 
Mills: Baltimore, Md.; Chicago, Ul. 
Detroit,, Mich.; Los Angeles and Riverside, 
Calif.; New Bedford, Mass.; Rome, N.Y 
Sales Offices in Principal Citie 


Distributors Everywhere 
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80-gal tank comes with 2%4-in. diameter, 
300-psi pressure gage, safety valve, tank 
drain and shut-off valve. Binks Mfg Co, 
3114-40 Carroll Ave, Chicago 12, Ill. 


High-Frequency Welder E298 


TUBE-TYPE OSCILLATOR and specially de- 
signed torch enables high-frequency inert 
gas arc welding. Unit remains on assigned 
frequency of 27,120 kilocycles. The Gasarc 
oscillator is a full-wave, self-rectifying, 
single electronic tube. It comes in six 
models ranging from 150 to 750 amp. 
National Cylinder Gas Co, 840 Ne. 
Michigan Ave, Chicago 11, Ill. 


Depth-Hardening Compound £919 


CYANIDE-FREE, 


nontoxic, 
Hi-Speed-It, 
gauges, caulkers, 
cutting tools to any 


depth-hardening 
hardens drills, 


dies, 


compound, 
chisels, reamers, 


taps, desired depth in 


Use convenient reply cards on page 194a to secure additional information on these new equipment items. 
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a matter of minutes. Ordinary wire nails, 
so hardened, can be driven through an 
automobile spring leaf. 

Object to be hardened is: (1) heated 
to a cherry red color in an ordinary plum- 
ber’s torch or an open forge or furnace 
(2) dipped, rolled or stirred in the Hi- 
Speed-It powder (3) allowed 15 to 30 sec 
for the powder to fuse and form a crust, 
(4) lightly sprinkled with compound again 
(5) quickly quenched in clean, cold water 
or brine. Wilson Carbon Co, Inc, 60 E 
42nd St, New York 17, N. Y. 


Test Switch Covers E241 


COVERS ARE FULLY INSULATED, hence they 
cannot cause a short-circuit when being 
installed or removed. Front or back models 
shown are available in four sizes for 444-, 
7\%4-, 9%-, and 11%-in. switch bases. Meter 
Devices Co, Canton, Ohio. 


Blowers 


SINGLE-STAGE, 


E226 


have 
outlet 


centrifugal blowers 
full 360-deg positioning of the air 
Units are belt-driven and specially designed 
to take up only half the floor space re- 
quired by models. Lindberg 
Engineering Co, 2444 West Hubbard 
St, Chicago 12, Hl. 


previous 


Industrial Grease E244 


Puts GREASE is suitable for heavy-duty ap- 
plications particularly where bearings are 
worn. It is not designed for service in 
motors nor in ball or roller bear- 
ings where a soda-soap grease is recom- 
mended. 

The main feature of this new 
designated as STA-PUT 18H-2, 
melting point. Although it is a waterproof 
its melting point is 100 deg higher 


electric 


grease, 
is its high 


grease, 





than that obtainable with a straight alu- 
minum-type grease. E F Houghton & 
Co, 303 W Lehigh Ave, Philadelphia 
33, Pa. 























Standardized Boilers E229 


SIX NEW STANDARDIZED BOILERS in the com- 
pany’s Type M line are especially de- 
signed for coal firing with standard stokers 
and can be readily adapted to oil or gas 
firing. Sizes range from 7500 to 17,000 Ib 
per hr. 

Boilers are made with two standard tube 
lengths, 10 and 12 ft, expanded into sinuous 
steel sectional headers. Furnace widths 
vary from 4 ft 74% in. to 9 ft, depending on 
whether 5, 6, 7, 8, 9 or 10 header sections 
are used. All boilers have 48-in. dia 
welded, X-rayed and stress-relieved drums 
built to various pressures from 160 to 320 
psi. Over-all setting height is 18 ft. 
Springfield Boiler Co, 1953 E. Capitol 
Ave, Springfield, Ill. 


~— 


2 


Solenoid Valve E236 


PACKLESS 3-WAY SOLENOID VALVE handles 
steam up to 250 psi, 450 F. Valve is op- 
erated directly by solenoid through a 
power-multiplying internal lever. Solenoid 
is protected with brazed core-tube joints 
that insure necessary seal for steam service. 
Coils are of either high-temperature glass- 
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STANDARD OIL COMPANY (INDIANA) 
Power Plant, serving a refinery at Wood 
River, Illinois. Built during World War II, 
Than tHe) ol Mo) - Ue ohbbee¥ of) ako) Mm t-baef--ror-W(- Ws Tent bet -13 
fore) s¥-10 a0 Lei (-ro ON obs DS c- hielo el) a mmdeX- Maz -bal-vol 
power needs of many diverse industries. 


DRAVO 


Coe RPOR ATA 
DRAVO BUILDING, PITTSBURGH 22, PA. 


Engineering Constructors of power plants, boiler plants, central stations,compressor stations, water 
pumping stations—fabricators and erectors of power piping—power and boiler plant equipment 


PITTSBURGH + PHILADELPHIA - CLEVELAND 





NEW YORK .+ DETROIT 





we 





EQUIPMENT NEWS continuen 


insulated winding or silicon winding, con- 
structed for continuous duty. All valves 
are supplied standard with cast-bronze 
bodies, although cast-iron bodies are avail- 
ible at extra cost. Valve seats, disks and 
-prings are stainless steel and operated by 
1 stainless-steel internal lever. 

All valves are of extra heavy-duty con- 
struction, with some types designed for 
operating frequencies up to 400 per minute. 
Pipe sizes are %&, %, % and %% in.; port 
sizes, 3/16, %4, 5/16 and % in. Valves are 
ivailable standard with NEMA Type 1 
solenoid enclosure; and at extra cost, ex- 
plosion-proof solenoids approved by Under- 
vriters’ Class 1 Group D requirements or 
vater-tight solenoid housings to meet 
NEMA Type 4. Automatic Switch Co, 
Orange, N. J. 





Wick Oiler E211 


VARIABLE-FEED Wick OLen is suitable for 
iny equipment that has solid bearings 
where a measured quantity of filtered oil 
must be fed from the top. Oil feed is con- 
trolled by varying size of wick inclosed in 
imperproof base fitting 
Metal part- are plated to resist corrosion 
nd simplify cleaning. Oil supply is always 
ible because of the shatterproof, clear 
lastic, bottle-like container. Units are 
iilable in four types: with or without 
vht fitting. with or without feed shutoff; 
2-, 4- and %-o0z capacities in each type. 
Irico Fuse Mfg Co, 2948 North 5th 
st. Milwaukee 12, Wis. 


Flexible Power Bus E249 


DESIGNED 10 Nie bot olley power 
tukeofl a 1 continuous outlet for fluores 
lights and small touls, this buswav 
rovides 2 } and 4-pole construction in 
ipa housing. Plugs or trollevs 

i balar ed 
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both sides of busway. Because it is built 
in standard fittings, such as elbows and 
radius sections, custom-engineered — in 
stallations may be made _ economically. 
Trumbull Electric Manufacturing Co, 
Plainville, Conn. 





Air Filters E221 


COMPLETELY AUTOMATIC, self-washing air 
filter consists of banks of 20x20x4-in. filters 
inclined at 30 deg toward the air flow. 
Number of units in the banks can be varied 
to meet any cfm requirement. 

A constant-displacement pump, con 
trolled by a timer, delivers oil to the filter 
banks to re-oil the filters after washing. 
The washing takes place periodically 
through water nozzles on the entering side 
of the filter. Tne re-oiling follows through 
a set of oil nozzles. Farr Co, Los Angeles, 
Calif. 





Hydraulic Dynamometer E240 


Tits vevict is suitable for service in 
electric-motor repair shops or laboratories 
shere accurate load testing of motors is 
an important question. Among the tests 
that can be made with this device are idle, 


vill-in, pull-out, full-lead and locked rote 





The locked-rotor test can be made without 
having to shut off the motor to insert a 
locking pin or similar device. 

All tests require but little effort on the 
operator’s part since dynamometer is foot 
controlled and both the operator’s hands 
are free. Exact torque in ftlb may be 
read directly from gage furnished with 
dynamometer. 

Units are available handling up to 300 
ftlb and 2%-in. motor shaft. AL dy- 
namometers are built to order. Wagner 
Electric Corp, 6488 Plymouth Ave, St. 
Louis 14, Mo. 


Welding Electrodes E230 


LARGER@IAMETER ELECTRODE, Eutectrode 
24/49, in %4-in. size answers the need for 
larger welding electrode for heavy cast-iron 
castings. New rod has special FRIGIDAR( 
coating, works with either ac or de, pro 
duces welds with tensile strength of 50,000 
psi and Brinell hardness of 150-200. 
Eutectic Welding Alloys Corp, 40 
Worth St, New York 13, N. Y. 





Gas Torch E235 


FORCHMASTER is a general utility, self- 
contained hand torch using such liquid 
petroleum gas fuels as butane, propane, 
ete. It has a filtered tip that produces a 
variable sootless flame ideal for light braz 
ing, all types of soldering, and heating 
applications. A single-control valve varies 
the flame from a pencil point to blow 
torch size. Size is 2%4x13 in. Each torch 
bears specific stamp of inspection of Inter 
state Commerce Commission. One filling 
will last an average working day, and torch 
can be refilled from standard containers of 
the fuel. Industrial Engineered Prod- 
ucts Co, 7416 Melrose Ave, Los Angeles 
16, Calif. 


Dual-Fuel Boilers E223 


Easy CHANGE from gas to oil firing features 
new line of packaged steam generators, 
ranging in capacity from 700 to 17,500 Ib 
per hr, at pressures from 15 to 200 psi. 
All that need be done is swing the horizon 
tal rotary oil burner open and insert the 
primary gas burner in the normal oil 
burning fire port. 

Primary burner handles 25 to 30% of 

Continued on page 182) 


Piease be 
as shown on the items above. 
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How TIMKEN’ bearings help a 
gearmotor take good care of its teeth 


pose to provide on-the-spot 


power for agitators and mix- 
ers, Westinghouse vertical gearmo- 
tors have the gear reduction shafts 
mounted on Timken" bearings to 
assure smooth gear meshing and 
long, trouble-free service. 

Thrust loads imposed by the ver- 
tical operation of the gearmotor are 
no problem. Due to their tapered 
construction, Timken bearings 
carry both radial and thrust loads 


in any combination. And because 


Timken bearings operate friction- 
lessly, power losses are held to an 
absolute minimum. 

With Timken bearings, shafts and 
gears are kept in rigid alignment. 
Deflection and end-play are elimi- 
nated—gears mesh smoothly at all 
times. There’s less wear on gear 
teeth. Quiet operation is assured. 

Timken bearings are made of the 
finest steel ever developed for ta- 


pered roller bearings— Timken fine 


i. | ih hi | L Pee é 





HERE’S HOW 


alloy steel. They're manufactured 
to incredible precision, finished to 
amazing smoothness. No other 
bearings can give you so many 
advantages. See that the trade-mark 
“Timken” is on the bearings of all 
the machines you build or buy. The 
Timken Roller Bearing Company, 
Canton 6, Ohio. Cable address: 
“TIMROSCO”. 


te > 
This symbol on a product means 
its bearings are the best. 





WESTINGHOUSE uses 
a ller bearings in the reduction 
vertical gearmotor ~ Sor dependabl 
long life and minimum power hat 


Timken tapered ro 
unit of its v 
operation, 





NEW TIMKEN BEARING CUTS RUN-OUT IN HALF! 


r 1 
| | 
Until now, the Timken “Zero” bearing has been the last word in 
bearing accuracy. Now Timken offers industry the “Double-Zero” 
| bearing—twice as accurate as the “Zero”! Maximum run-out of | 
| the new “Double-Zero” bearing is only 75 millionths of an | 
| inch—half the 150 millionths run-out of the “Zero” bearing | 
| What an opportunity for manufacturers of machines where | 
| | 
| | 


extreme accuracy is essential! Available in standard single 
row types, up to 10” O.D. Write for further information 


TAPERED ROLLER BEARINGS 





j ‘ NOT JUST A BALL NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL AND THRUST LOADS OR ANY COMBINATION 
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Let’s Not Have Another One | 


¢ 
1 
ta 
| ef 
Depression, | mean. The boys are beginning to To sum up, instead of heading into a recession, ; 
pass around the rumors about layoffs, production business is getting back to normal competitive con- | 
stops, curtailments, etc. A sidekick of mine tells me ditions. This means that companies aren't laying in 4 
he can’t get the money he needs for new equipment — heavy stocks of inventories, but are living off their o® 
because management has adopted a policy of “watch- fat in expectation of price drops. And the 2-year : 
ful waiting.” Well, the true facts of the current backlogs of many companies have disappeared, but | 
situation are these: these were to a large extent paper orders anyway. : 
af 
1, There are some individual soft spots, but As one of my associates said recently, “In my tS 
a a . . . . . 2 
NOTHING on which to base a forecast that we are time, we have talked ourselves into two depressions, ii - 
heading into a serious recession. and if we try real hard, I guess we can do it again.” ray 
There’s no real reason for the jittery thinking some Yes 
2. The consuming public is not running out of of us have been hearing, and let’s not add fuel to \ 


purchasing power; in fact, stored-up savings are at 


an all-time high. 


the flame by reciting the woes of some company 
which has getten into trouble because it was sloppily 


run, its power plant was lousy, or its salesmen were 





3. Expenditures for new plants and equipment asleep. =e 
are not bogging down. Commerce Department fig- Pi 
ures show no more than seasonal slowing-up in the Instead, let's do some constructive thinking on ‘i ' 
first quarter of 1949. ways of cutting costs and getting rid of obsolescent J i 

equipment in our plants. And if the boss claims he te 

4. Volume of home building is being maintained _ has to wait to see what's going to happen, make him 
at satisfactory level. sit down with you and go over the figures. Can he ne be 

afford to twiddle his thumbs when he can put in ‘| 

5. Government expenditures, now 25% of gross new insulation that will pay for itself in nine | 
national product, are holding steady. months? Can he afford to overlook savings resulting _ 

from a new boiler that will permit him to knock Op: 

6. Declining prices abroad, affecting dollar sup- 2‘%@ off the price of his product? Not if you can to 
ply, are not hindering exports. Imports have shrunk prove to him that your figures are right. ' cor 
300-400 million dollars, but that isn’t large compared a 
to the Marshall Plan 12 billion in exports. Yes, the honeymoon is over, but it looks like a 

se le 


7. Since February, unemployment has slowed 
down, and at present writing is at about the mini- 
mum considered healthy for full-employment times. 


pretty satisfactory marriage ahead if we will 
use our initiative and ingenuity in promoting better 
methods and equipment, leading to reduced power 


costs. 


fog 


POWER * Ma 


Engineer 


_ 














$ 
| 
' ng ‘ge. f Wilmington 99 Chicago 2 New Orleans 12 Borger, Texas 
‘orth 2 


WELL 


SPECIALISTS IN SCALE AND SLUDGE REMOVAL WITH CHEMICALS 


RESTORE 
LOST 
POWER... 





with Economical and Convenient 
Dowell Chemical Cleaning Service 


Dowell engineer checking boiler temperature with a pyrometer during chemical cleaning. 




















HE DOWELL service method of removing scale and sludge scale and sludge even in the hard-to-reach places, wher- 
yp heat exchange equipment has become a regular ever water and steam flow. 
part of the maintenance program in many industrial plants. Dowell Chemical Scale Removal Service has a place in 
Operators have found that giving their cleaning problems your plant. Skilled engineers, specially designed pumping 
j to experienced Dowell engineers has resulted in the fast, and control equipment, tested solvents and proved proc- 


. : 7s sses have s > cleg iness stz g s ow hi s. 
convenient restoration of efficiency and lost power. homage have stepped up cleanliness standards to new highs 
Here is a modern answer to power and maintenance engi- 


The unit to be cleaned is filled with liquid chemical solvents, neers’ demands for rapid, convenient, economical cleaning. 


selected for the particular job and designed to clean away Ask the office nearest you for a free cost estimate. 
| 8 Ff 8F Ff FF fF Ff FF FS. S.hLhUmelLUmDelLULUDElULUDelLUDGTCU 


DOWELL INCORPORATED - TULSA 3, OKLAHOMA 


SUBSIDIARY OF THE DOW CHEMICAL COMPANY 


New York 20 Buffalo 2 Kansas City 8 Mt. Pleasant, Mich. 
Boston 16 Cleveland 13 Wichita 2 Hamilton, Ohio 
Philadelphia 2 Pittsburgh 19 Oklahoma City 2 Charleston 27, W. Va. 
Baltimore 18 Detroit 2 Houston 2 Salem, Illinois 





Richmond 19 St. Louis 8 Ft. W Midland, Texas 
Jacksonville Indianapolis Shreveport 23 Wichita Falls, Texas 
Atlanta Louisville Anniston, Alabama Lafayette, La. 


Long Beach, Oakland, Casper: Dowell A jate-! i IC . Inc. 
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BASIC REFRIGERATION AND AIR CONDITIONING e COMBUSTION ENGINES 
HEATING AND VENTILATING BUYERS’ DIRECTORY e@ DESIGN FOR WELDING 
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INDUSTRIAL ELECTRONICS AND CONTROL e HOW TO KEEP INVENTION RECORDS 
TENTATIVE STANDARDS ON PIPE FRICTION @ STEAM POWER PLANTS (GERMAN) 
ELEMENTS OF MECHANICAL VIBRATION @ ENGINEERING THE NEW AGE 
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Refrigeration, Air Conditioning 


Basic REFRIGERATION AND AiR CoNDITION- 
inc, by R H Emerick, consulting mechani- 
cal engineer. 260 pp, 9x5%4, cloth bound, 
80 illustrations, 33 tables. $5. Prentice-Hall 
Inc, 70 Fifth Ave, New York, N. 

Text for this book was 
veloped for wartime training of pipefitters, 


originally de 


machinists, planners and estimators, called 
upon to install and maintain refrigeration 
and air-cooling equipment at Pearl Harbor, 
Navy Yard. 

Approach to the basic theories and much 
of the equipment is founded on the require 
ment that the principles be 
made understandable to everyone, regard- 
less of background 

Che original form has been revised and 
rearranged for students in the trades 
But the merit of simple, 
straightforward explanations has been pre 


underlying 


mentioned above. 


served. This is a book that should prove 
helpful to all students of the subject—both 
those who are learning trades and those 
who are developing engineering back- 


grounds 


Welding 


Wevpinc (1948). Robert 3S 
Green, editor, acting chairman, department 
of welding Ohio State 
University, 1024 pp, 514x744, illust, tables. 
$2 in U.S.A., $2.50 elsewhere. The James 
F Lincoln Are Welding Foundation, Cleve 
land 1, Ohio 

Ihe book contains abstracts of 82 award 


DESIGN FOR 


engineering, The 


recent Foundation “Design 


I hese make 


available data on welded design-, produced 


papers in the 
for Progress” Award Program 
and in operation, which may be adaptable 
to other products or structures.  Inclusien 
of cost data on various designs makes it 

study the different 
Papers are classified as follows 


possible to merits of 
methods. 
railroad, watercraft, 


structures 


aircratt, automotive, 


containers, furniture, machinery 


and welderies 


Smoke Prevention 


CoLtectep Papers oF THE Forty-First 


ANNUAL MEETING oF THE SMOKE PREVEN 
HON AssociaTiION oF AmeRICA. 190 pp 
#' onl paper overe bed John Paul 
154 


Taylor, publisher, 520 Pleasant St, St. 
Joseph, Mich 

The papers 15 in all presented before 
the latest meeting of the Smoke Prevention 
Association of America make up the con- 


They 


tents. range from a discussion of 
What Industry Is Doing About Pitts 
burgh’s Smoke, by S C Read, manager of 


maintenance, Jones-Laughlin Steel Co, to 
Stack Smoke 
and Dust as a Community Problem, by Pp 
W Swain, editor of Power and (2) Operat- 
ing Pointers on Keeping Fuel-Burning 
Equipment Smoke Free, by J C McCabe, 
associate editor of Power. 


practical suggestions on (1) 


Membership of the Smoke Prevention 
Assn comes mainly from smoke inspectors 
for the municipalities throughout the U.S.A. 
and Canada. Their interests, reflected in 
the collected papers, weather, 
marine practice, railroad service, stationary 


embrace 
power plants. and smoke and dust-collect- 
ing equipment 


Pipe Friction 


TENTATIVE Piree Friction, 
§2 pp, 8'oxl1l, 38 tables, 33 charts and 
diagrams, paper. $1.50. Hydraulic Institute 
OW) West St, New York 6, N.Y 


Latest data have been used to prepare 


STANDARDS ON 


tables and charts that are arranged in a 
convenient and usable form. 

Friction loss for shown in 
tabular form for pipe sizes from 44 to 84 
in. On smaller pipe sizes, tables are based 


water 1s 


on wrought iren or steel schedule-40 pipe. 


and for larger sizes, separate tables are 
given for each standard size for steel- and 
asphalt-dipped pipe. In 
table, flow in gpm and in cfs are 
with the corresponding velocity, velocity 


head, and friction loss per 100 ft of pips 


cast-iron each 


shown 


Data are carried to three signification fig 
ures and are listed in small increments to 
avoid the necessity for interpolation 

For computing the 
other 


friction loss for 


liquids than water, a series of 
charts is provided for pipes ranging from 
! 

» to 


of viscous and turbulent flow 


12 in., showing the complete range 
In addition to the friction tables, there 
is a very complete listing of the losses in 
valves and fittings. Sectional diagrams of 


these ite ire shown to indicate their in 





ENGINEER'S BOOKSHELF 


REVIEWED IN THIS ISSUE 


ternal construction. Since there is a lack 
of uniformity, a range of loss coefficient is 
given. Data for bends, inereasers and dif 
fusers are shown in chart form so as to 
include the full range of the variable 
These data were assembled 


from a number of sources and represent the 


dimensions. 


latest and most complete compilation. 

The book contains a brief review of the 
basis of the tables and a complete descrip 
illustrative ex 
amples are worked out in detail for simple 
and complex piping arangements. 


tien of their use. Several 
lo sup 
plement the use of the friction tables and 
charts, the pamphlet contains tables on 
the viscosity and specific gravity of a wide 
range of commercial liquids and gases, as 
well as complete tables of dimensions of 
standard steel, wrought-iron and cast-iron 
pipes. This information, together with sup 
plementary data on the properties of fluids 
and charts showing the full range of the 
factor, computation of 
the loss for any liquid or gas in any of the 
commercial forms of circular pipe. 


friction permits 


\ complete bibliography gives the source 
of material used in the preparation of Ten- 
tative Standards 


Combustion Engines 


Combustion Eneines (1948). By Arthur 
P Fraas, Aeronautical Institute of Tech 
nology of Brazil, 439 pp; 6x9 in; 245 
illust. $5.50. McGraw-Hill Book Co, 330 
West 42nd St., New York 18, N.Y. 

This book concerns itself with all engines 
in which products form the 
working fluid, and thus includes gas tur 


combustion 


bines. Emphasis, however, is on reciprocat 
ing engines of the automotive type, which 
have the greatest commercial importance. 
Throughout particular attention is paid to 
fundamentals, and the relation 


theoretical 


between 
practical 
problems of design and operation is clearly 
brought out 


considerations and 


Little time is spent on de- 
“dates” quickly. 
understanding of the 


matter that 

For a full text, 
in acquaintance with elementary chemistry, 
physics and 


-cTiptive 


thermodynamics is essential 
lo the engineer so equipped, this book will 
prove rewarding for its complete treatment 
fundamen- 
tals. The material is thoroughly up-to-date, 
data 


of internal-combustion-engine 


from wartime and postwar research 


being included 


Industrial Electronics 


InpustRIAL = ExLectronics AND Controt 
(1949). By Professor Royce Kloffler, head 
department of electrical engineering, 
Kansas State College. 478 pp, 6x9 in, illust. 
cloth. $5.50. John Wiley & Sons, 440 4th 
fve, New York 16, N.Y. 

Written to give the college engineering 
student a survey of the theory and applica 
tiens of electronics in industry, this book 


Continued on page 168) 
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Chapman was thinking of your needs when it de- 
signed this sturdy gate valve. That’s why there are so 
many features that mean lower maintenance costs... 
longer years of useful life. 

Take for instance the materials. There’s tough 
forged steel in body and yoke . . . stainless steel in seat 
rings and plugs. Discs are not just hardened... they 
are superhardened by Malcomizing. 

But that’s only part of it. This valve is designed so 
you can repack it under full pressure . .. so that yoke 
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P.the forged steel gate valve that’s 


it 10 
y 

threads are protected against rust and corrosion. 

And designed without gaskets to blow. 

It’s available in sizes from %” to 2’... carbon steel 

for pressures to 800 pounds; alloy steel for pressures 


to 1000 pounds at 750° F. For higher pressures, 
specify List 990. 





The CHAPMAN Valve Mfg. Co. 


INDIAN ORCHARD, MASS. 
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$5.07 saved a contract 
eee and a man’s business 


See 


7 
i § § | 
7 4 


\, da 






\ 


Es ews _ = 
Special switches were needed to complete an electrical instrument contract. 
Late delivery of finished items would kill chances of future orders and lay off men. 
Switches were 1100 miles away, but Air Express delivered the 15-lb. package 
at 3 A.M. —8 hours after pick-up. Cost, only $5.07. Air Express now used 
regularly. Keeps down inventory, improves customer service by early delivery. 





— 


bel d 
World's finest Scheduled Airline fleet 
carries Air Express. 24-hour service — 
speeds up to 5 miles a minute. Direct to 
over 1000 airport cities; air-rail for 
22,000 off-airline offices. 


Low as $5.07 was, remember Air Ex- 
press rate included door-to-door service, 
receipt for shipment and more protec- 
tion. It’s the world’s fastest shipping ser- 
vice that every business uses with profit. 


FACTS on low Air Express rates: 


17-lb. carton of hearing aids goes 900 miles for $4.70. 

12 lbs. of table delicacies goes 600 miles for $2.53. 

(Same day delivery in both cases if you ship early. 

Only Air Express gives you all these advantages: Special pick-up and 
delivery at no extra cost. You get a receipt for every shipment and delivery is 
proved by signature of consignee. One-carrier responsibility. Assured 
yrotection, too—valuation coverage up to $50 without extra charge. 
Practically no limitation on size or weight. For fast a action, 






phone Air Express Division, Railway Express Agency. And specify 
“Air Express delivery” on orders. 
GETS THERE FIRST——— 


Rates include special pick-up and delivery 
door to door in principal towns and cities 


~— 
AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


SCHEDULED AIRLINES oF THE U.S. 
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Mercury-Arc Rectifiers 


(Continued from page 124 


again until the start button is 


closed. When the timer opens contacts 


start 


P, it closes contacts Q to sound an 
alarm that indicates failure of the pilot 
are to start and calls an attendant. 
Ignitron Designs. Another design of 
single-tank rectifier, known as the ig 
nitron, is shown in cross section in Fig. 
5. In this design each rectifier tank is 
ignited every other ac wave and is ex 
tinguished at the end of the rectifying 
period. This is done by an “ignitor,” 
that consists of a high resistance rod, 
insulated from the tank but dips into 
the mercury pool. The ignitor operates 
on the principle that 
passes between a high resistance, the 


when current 
ignitor, and a low resistance, the mer 
cury, sufficient voltage exists at the 
junction of the two materials to create 
a cathode spot that emits electrons. The 
ignitor may be thought of as performing 
the same function as a spark plug in a 
gasoline engine 

In Fig. 5 the graphite grid or shield 
around the anode serves a different pur 
pose than the grid, Fig. 4. In the exci- 
tron the grid is used to control rectifier 
output where in the ignitron, Fig. 5, the 
anode shield creates suitable are condi 
part of the cycle, the 
shield is positive to help start anode 


tions. During 
conduction, while at other times it is 
negative to shield the anode from ioni- 
zation that persists in the are path dur- 
ing the inverse wave. 

Firing Methods. There are several 
ways of firing the ignitron, but the use 
of a thyratron, connected as in Fig. 6. 
will serve to demonstrate the principle 
Assume a transformer polarity as indi- 
cated by the arrows. This makes the 
anode and grid of thyratron T positive 
and its cathode negative. As potential 
increases across 7, it will conduct be 
cause its grid is positive. This circuit 
is from the mid-point A of the trans- 
former, through the load, mercury pool 
to the ignitor of rectifier C, thyratron 
T, through resistor R to the transform 
er’s right-hand terminal. 

Current from the 
pool to the ignitor causes it to spark 


passing mercury 
creating a cathode hot spot from which 
free electrons emit. Current then flow- 
from the mercury-pool cathode to the 
When current starts t 
cathede to 


drop across rectifier C 


graphite inode 


flow from anode, voltage 
becomes so low 
as practically to short-circuit thyratron 
T and the ignitor, and they cease to 
conduct. On the other half of the a 
cycle, thyratron 7, and rectifier C: come 
into operation in the same way as ex 
plained for T and C 

Voltage Control. Output voltage of 
the ignitron may be controlled by de 
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ducted continually by rec 


ognized specialists who 
have made major contri- 
butions in this field 


Unique Technical Backing of 






an extensive organizatio 
with an international rey 
uration tn both process and 
tabricanion engineering 


Complete Facilities for che 
fabrication of steel prod 
ucts from simple forging 


to the most ricate | 





Top Welding Performance 
by specially de 


assurec 
signed equipment and 
exclusive employment of 
master operator 





Quality Control embracing 
the constant application of 
i 


e most advanced inspe 


non me j hv al 





On-Time Delivery made pos 
sible by a flexible plan 
t group authorized to 


re-roure work to mee 








PROCESS PIPING * 


OUGING has an unpleasant connotation 
\_J in most lines of business. But when it 
comes to power piping, “gouging” means 
longer life and better service from pipe be- 
cause it shows you what you can’t see by 
just peering at a pipe installation or scruti- 
nizing a manufacturer’s stamp. 

Let’s take a peek at this thing you can’t 
see. It all starts out with the familiar weld- 
prober shown above. This portable piece of 
equipment gouges out boat-shaped samples 
from pipe that is actually in service position. 
The holes it leaves are carefully refilled by 
welding and service quickly resumed. 

It's what happens to these samples that is 
important; that’s one of the major reasons 
Kellogg power piping is held in such high 
repute. 

For some time these gouged-out samples 
have been used in an exhaustive study of the 
eccentricities of graphitization — the metal 
disease that attacks high temperature and 
high pressure piping during service life and 
seriously impairs its original strength. 


There are some seventy-five talented tech- 


The M. W. Kellogg Company, Inc., a Subsidiary of Pullman, Inc., New York, 
Jersey City, Buffalo, Los Angeles, Tulsa, Houston, Toronto, London and Paris. w 


Gouging that pays off! 











nicians actively engaged in metallurgical 
study at Kellogg's Jersey City Laboratories. 
One of their principal programs is the study 
of graphitization. Much data has been gath- 
ered ... much more will be forthcoming. 
Everything that is already known goes to- 
ward providing better power piping. 

Such invisible technical advancement is 
duplicated throughout every phase of power 
piping work—from the use of exclusive stress 
analyzing equipment to the testing of welds 
on the actual installation site. It is the im- 
portant advantage you can’t see when you 
buy power piping from M. W. Kellogg. 


To matter lomperallune, pressure 
and chemicals use 


M. W. KELLOGG 


VESSELS * EXCHANGERS * CONDENSERS * HIGH PRESSURE AND HIGH TEMPERATURE POWER PIPING 
FORGED AND WELDED FITTINGS. .. IN ALL STEELS, ALLOYS OR SPECIAL COMBINATIONS 


RA 
KELLOGG 
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AIR * WASHER 


Yan STEAM 


‘ 


pO nace 
WATER 
HEATER 
i 2 


PumP 


100,000 C.F.M. CENTRAL AIR CONDITIONING FAN SYSTEM 


REGULATED BY 


(T-1) POWERS WET AND DRY 
BULB RECORDING-CONTROLLING 
PSYCHROMETERS at Uxbridge 
Worsted Mill regulate— 

One 100,000 C.F.M. fan system 


12,000 ” * ” 

Two 60,000 ” “ ss 
(T-2) POWERS INDICATING SUB- 
MASTER DEWPOINT REGULATORS 
sutomaticallycontrolthe airwashers 
POWERS dampers, valves, relays 
and other devices are used with 
T-1 and T-2 to obtain the accurate 

control mentioned above. 


POWERS CONTROL AT UXBRIDGE WORSTED CO. 







) 


AIR CONDITIONING CONTROL 
with year ‘round accuracy of 1°F. plus or 
minus regulates over 300,000 C.F.M. at— 


UXBRIDGE WORSTED CO. 


20 to 30% Increase in Efficiency—claimed for modern air 
conditioning installed in carding, spinning,winding,weav- 
ing and sewing departments in Uxbridge, Mass., Mill. Dry 
bulb temperature of 78° F. and Wet bulb at 68° F.— 
accurately maintained at all times by POWERS control 
—helps produce a better product at lower cost. 


For Better Air Conditioning Control and valuable aid in 
selecting the right equipment for your requirements con- 
tact our nearest office: BOSTON, 125 St. Botolph St.—NEW 
YORK, 231 E. 46th St.—PHILADELPHIA, 2240 N. Broad St.— 
GREENSBORO, N.C.., Jefferson Standard Bldg.—ATLANTA, 142 
Spring St.—Also BIRMINGHAM and NASHVILLE. (ACU) 


A FEW OF THE MANY DIFFERENT TYPES OF POWERS CONTROLS 





Above: 1-2 Powers Series 
100 Sub-master Dewpoint 
Indicating Regulator. 

At Right: Powers Series 100 
Wet and Dry Bulb Recording- 
Controlling Psychrometer. 
Below: D-1-2-3 Powers Lou- 
vre r. 










Above: T-3-4 Powers Type K 
Remote Bulb Thermostat. 
Below: 1-5 Powers Remote 
Bulb Dial Indicating Ther- 
mometer. 














V-1-2-3 Powers 
Diaphragm Valve 


THE POWERS REGULATOR CO. 


OFFICES IN SO CITIES @ SEE YOUR PHONE BOOK 
Over 55 Years of Temperature and Humidity Control 





158 











laying the starting time of the ignitor 
This can be done by a phase-shift de 
vice in the thyratrons’ grid circuits, as 
explained in April, pp 125-128. Where 
this is done the grid circuits of all thy- 
ratrons are supplied from a separate 
transformer instead of from the main 
anode transformer, Fig. 6. The phase 
shifting device can be made adjustable 
and be controlled by conventional 
means to obtain any desired rectifier 
output within its rating. 

Mercury-are rectifiers from 6000-amp 
rating down to 500 amp are in water 
cooled continuously evacuated tanks. 
That is, vacuum in the tanks is main 
tained by an automatically controlled 
vacuum pump. For rating of 400-amp 
down to 25 these rectifiers can be had 
in sealed, metal, watercooled tanks. 

Sealed Ignitrons. Fig. 7 shows a cross 
section through a 400-amp sealed igni 
tron. To eliminate the danger of cor 
rosion the inner cylinder of the tank i- 
made of stainless steel. The anode and 
its grid are special graphite. Only one 
ignitor is required but two are provided 
so if one fails the other can be con 
nected in circuit. 

An auxiliary anode provides cathode- 
spot stability for anode currents below 
3 to 5 amp and simplifies ignition-ci 
cuit control. The splash baffle prevents 
small globules of mercury hitting the 
anode and reduces the possibility of 
inverse-ignition of the tube. 

The 400-amp tube, Fig. 7, 


diameter, 22 


is 9 in. in 
in. high, with an over-all 
length including the flexible anode lead 
of 42 in., 
can be by a thyratron as previously ex- 


and weighs 95 Ib. Its contro! 


plained, or by other suitable means 
\uxiliary anode current is supplied by 
a small transformer separate from the 
main unit. 

Rectifier literature of Allis-Chalmer-. 
General Electric and Westinghouse was 
consulted freely when writing this ar 
ticle 
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lo overcome this difficulty there has 
recently been an increase in the use of 
current-limiting fuses in moderate in 
terrupting-capacity controllers. It is 
difficult to correlate such fuses and con 
troller so that the fuse clears the cir 
cuit on partial faults slightly above the 
interrupting capacity of the controller. 
This correlation is much easier when 
current-limiting fuses are used in com 
bination with high interrupting-capac 
ity controllers. In either case, one or 
more fuses must be replaced after the 
interruption of the fault 

When air-core reactors are designed 
to limit fault currents below the inter 
rupting ability of moderate interrupt 
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SEAMLESS WELDING FITTING 
















Spectrographic analysis is but one of many 
Contrelied Quality tests conducted by the 
Ladish Metallurgical Laboratory. 


Unsurpassed metallurgical stand- 
ards...are important safeguards 
by which Controlled Quality as- 
sures Ladish fittings of maximum 
physical properties necessary for 
peak performance... extra protec- 
tion that you value more with each 


added year of reliable service. 





A COMPLETE LINE PRODUCED UNDER ONE ROOF 


(001 12°2 &% 
LADISH CO. 


CUDAHY, WISCONSIN 


MILWAUKEE SUBURS 


DISTRICT OFFICES. New York © Buffalo ¢ Pittsburgh « Philadelphia 
Cleveland * Chicago © St. Lovis * Atlanta © Houston © Los Angeles 





TO MARK PROGRESS 


every piping system deserves the protection of Controlled Quality fittings 








to UNIQUE COOLING SYSTEM of the new Allis- 
Chalmers tube-type, totally-enclosed, fan-cooled 
motor reduces maintenance to a point never before 
reached in totally-enclosed motor design, Tubes sur- 
round the stator. Internal fans circulate air within 
the motor to transfer heat to the tubes. An external 
fan moves outside air through the tubes to remove 
heat quickly and effectively. 


Maintenance Materially Reduced 
The new Allis-Chalmers tube-type motor rarely needs 
cleaning because tubes are straight, the air passages 
unrestricted, and the cooling air flows at sufficient 
speed to carry foreign matter out with it. Should un- 
usually dirty air conditions make cleaning desirable, 
tubes can be swabbed out quickly and easily. This new 
motor can be installed indoors or out in any atmosphere. 


Cooling Efficiency Proved 
Three years of successful field operation back up this 
new motor, For information, on how it can mean 
lower costs for you, contact your nearest A-C District 
Office or write for bulletins 51R7149 and 05B7150. 
ALLIS-CHALMERS, 952A SO. 70 ST. 
MILWAUKEE, WIS. 
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. LARGE HEAT TRANSFER AREA 


of tubes plus efficient air flow 
removes heat quickly. 


. STRAIGHT TUBES do not nor- 


mally clog or collect moisture 
and foreign matter. 


. INTERNAL FANS keep en- 


closed air constantly circulat- 


ALLIS-CHALMERS 


TOTALL Y-ENCLOSED 
FAN-COOLED 


HOW 
TUBE-TYPE 
COOLING SYSTEM 


SAVES YOU MONEY 
ON MAINTENANCE 


ing, assuring even cooling 
ond fast heat dispersal. 


. EXTERNAL FAN blows air 


through tubes to remove heat 
quickly and efficiently. Air 
speed keeps tubes clean. 


. ALL ELECTRICAL PARTS ARE 


ENCLOSED: Dirt cannot enter. 
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Bottle Washing wih Sarco No. 9s 





TEMPERATURES TALK 


$$$ DOLLARS $$$ 


Heat is big money in the food and process industries. Waste cannot be 
allowed. And too much or too little heat can spoil an expensive batch of 





material or slow down the entire plant. 


At each stage, soaking, washing and rinsing, heat must be correctly 
applied to produce clean bottles, without breakage. And for maximum 
production, the traps must first purge the coils of all air quickly, so that 
the steam can follow. Then, condensate must be removed without steam 
waste. 


Sarco No. 9 Thermostatic Traps are well adapted to this service and have 
been standard equipment for many years on leading makes of washers. 


In addition, there are a dozen Sarco heating and cooling controls. The 
correct combination of trapping and control that will make temperatures 
right in your plant can be suggested by the Sarco Representative near you. 





TR-21 Temperature Control 
oncancooler 436 















SARCO COMPANY, INC. | 
: ; Represented in Principal Cities 
L S AVES STEAM Enpice State —a ne omee bee : 
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ODERN boiler design assures good planning — 
quality fabrication and erection, good con- 
struction. 


But it’s surface maintenance that determines whether 
boiler tubes will carry the heavy traffic of high pres- 
sures, temperatures and ratings at through-way — or 
just back-road — efficiency. 


That maintenance starts, for the new boiler, before it 
goes into service. Over a base of clean, bare metal, 
APEXIOR NUMBER 1 lays a surface that takes the 
wear and takes it better than does any boiler steel. 


Insoluble in all boiler waters, APEXIOR frees metal 
from threat of corrosive attack from causes known 
and unknown — smooths it so that deposits adhere 
less readily and can be removed more easily, at less 
cost. 


That’s why every tube of the APEXIORized boiler is 
a high-speed highway that steps up circulation and 
evaporation — keeps heat-transfer efficiency high and 
heat distribution uniform — assures maximum avail- 
ability. 





This new bulletin gives all the facts about 
APEXIOR Protective Surfacing for tubes 
and drums, in boilers new or old. A copy 
is yours for the asking. 


Maintenance 
for Metal 


DAMPNEY 











ing-capacity controllers, the reactors 
become too large and costly, and the 
voltage drop too great. When reactors 
are designed for use with high inter- 
rupting-capacity controllers (50,000 
kva), the required inductances are very 
much less, and this factor, combined 
with the smaller currents in the motor 
branch circuit, results in reactors of sur- 
prisingly small size and weight. 

This paper deals with the design and 
application of air-core reactors for mo- 
tor branch circuits in conjunction with 
high interrupting-capacity controllers. 
By selecting reactors capable of limit- 
ing a source of infinite power to 25,000 
kva, much of the time-consuming cal- 
culation of system constant is elim- 
inated. There are, however, two factors 
that limit the range of application of 
such air-core reactors. One is their in- 
creasing size and weight with increase 
in horsepower, while the other is the 
reduction in voltage at the motor during 
starting. These limitations are discussed 
in detail. 

Method of mounting the air-core re 
actor in the controller enclosure is 
shown in the figure. The reasons for 
selecting such an arrangement of the 
coils are: (1) to reduce the mutual in- 
ductance between the coils and assure 
a reactance per line independent of 
phase sequence. (2) to provide indi- 
vidual and uniform mounting, and (3) 
to provide simple and rigid assembly. 


11/EE Paper No. 49-117. 


A Manuatty Operatep Spring Mecu- 
ANISM FOR MepiuM-VoLtTace OILLEss 
Circuit Breakers, by B VW Wyman and 
E J Casey, General Electric Co. Mag- 
netic oilless circuit breakers, rated 
2300 to 15,000 v, require high-contact 
closing speed to prevent excessive 
sparking. As these contact speeds can- 
not be obtained manually, it has never 
been possible to operate magnetic cir- 
cuit breakers of this class by manual 
mechanism frequently used on oil cir- 
cuit breakers. Where medium-voltage 


| magnetic circuit breakers were applied 


it was necessary to install a reliable 
source of closing power. This was a 
serious application handicap in loca- 
tions where a reliable source of closing 
power is difficult and expensive to in- 
stall. 

This paper describes a new mecha- 
nism, for operating magnetic oilless cir- 
cuit breakers rated 2300 to 15,000 v. 
which has been developed especially 
for such applications. Energy is man- 
ually supplied to this mechanism where 
it is stored in heavy compression springs 
until it is released to close the breaker. 
When this mechanism is released the 
springs transfer their energy to a ro- 
tating mass, which in turn drives the 
breaker contact. As this rotating mass 
accelerates until the  circuit-breaker 
contacts meet, its entire energy is avail- 
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Increase Boiler Ratings On Present Or 
Planned Equipment 


In all types of Coppus-Dennis FANMIX Burners — 
straight gas or combination gas-oil — we utilize the energy 
of the fuel under pressure to drive the burner fan and deliver 
air in the proper proportion to the fuel flow. This exclusive 
“pinwheel action” mechanically mixes fuel and air in 
exactly the right proportions for truly radiant, non-luminous 
heat. 


The result is uniform temperature everywhere in the com- 
bustion chamber — no drifting “hot spots” — and com- 
plete combustion under all conditions. That’s why you can 
release more heat into your present furnace — why in new 
installations you get more heat into smaller furnace space. 


FANMIX Saves On Both Old 
and New Installations 


FANMIX can easily be operated with your present fur- 
nace and stack, requiring only minor changes in other equip- 
ment. Or if you’re planning on new boilers, remember that 
FANMIX relieves the furnace from the burden of mixing, 
creates its own forced draft and 
takes smaller pipe sizes. Which 
means you can plan on reduced 
combustion space, less stack, no 
forced draft equipment and lower 
installation costs all around. 


Get the Whole Story 


Coppus engineers FANMIX 
Burners to meet individual re- 
quirements, providing complete 
control over heat pattern and com- 
bustion . . . Learn more about how 
“pinwheel action”’ can step up 
your boiler performance to peak 
efficiency and economy — as it is 
doing throughout industry. Send 
for Bulletin 410-6. Coppus Engi- 
neering Corp., Worcester 2, Mass. 
Sales Offices in THOMAS’ REGISTER. 
Other Coppus ‘‘Blue Ribbon”’ 
Products in BEST’S SAFETY 
DIRECTORY, CHEMICAL ENGI 
NEERING CATALOG, REFINERY 
CATALOG, and MINING CATALOGS. 


Peer eee wwe eee eee ewww _ 


COPPUS ENGINEERING CORP 
165 Park Ave. 
Worcester 2, Mass. 


Please send Bulletin 410-6 to 
Name 

Company 

Address 


City Zone State 











SKINNER 
“Universal Unaflow” 
Steam Engines 


Thousands of power users in a 
variety of industries and institu- 
tions have all the power they need 
throughout the year, despite sea- 
sonal shortages. 

They generate their own 
power with Skinner “Universal Unaflow” Steam Engines . . . uti- 
lizing exhaust steam for heating, processing techniques or other 
uses .. . and have found that it is more economical than purchas- 
ing power or generating with other prime movers. 

Skinner Engines are noted throughout the world for their 
simplicity and dependability. Maintained economy is guaranteed. 
The patented poppet inlet and auxiliary exhaust valves remain 
steam-tight after long use and under fluctuating steam pressures 
and temperatures. 


Small and large concerns alike can “beat the power shortage” 
with Skinner “Universal Unaflow” Steam Engines. Horizontal 
sizes 75 to 800 hp. (50 to 500 kw.) and multi-cylinder vertical type 
300 to 2250 hp. (200 to 1500 kw.). 


ylinder Vertical 
Steam Engine 





Our engineers will make accurate estimates to prove you can 
produce dependable power at a fraction of the cost of purchased 
power. Write for detailed information of the advantages of Skinner 
“Universal Unaflow"’ Engines in your industry. 


er 80 Years, Doing Or Thing We Building Steam Engine 


SKINNER ENGINE COMPANY, ERIE, PA. 











able for closing and latching the cir- 
cuit breaker against the magnetic re- 
tarding forces of high-current short 
circuits, if the breaker should be acci- 
dentally closed on a faulted circuit. 
AIEE Paper No. 49-93. 


WATER TREATMENT 


HyproceN EMBRITTLEMENT OF HeEat- 
TRANSFER SURFACES IN Power Bol ers, 
by E P Partridge, C E Kaufman and R 
E Hall, Hail Laboratories Inc, Pitts- 
burgh, Pa. During the past decade a 
new type of embrittlement has been ob- 
served. This paper summarizes case his- 
tories of ten plants and correlates the 
accumulated data relating to the effect 
of the thermal and chemical factors. The 
intergranular cracking is attributed to 
the action of hydrogen on the iron car- 
bide constituent in steel. The hydrogen 
results from the reaction of boiler water 
with steel, the other product being the 
black magnetic iron oxide frequently 
observed in boilers. Action takes place 
chiefly at 1200 to 1400 psi but has been 
found at 450 psi. It has also been found 
in units operating with substantially no 
dissolved solids as well as those carry- 
ing 1500 rpm or more. Severe over 
heating is not necessary since hydrogen 
diffusing through the steel acts rapidly 
on the iron carbide at temperatures as 
low as 700 F. ASME Paper, not num- 
bered. 


Errors IN HicH-TEMPERATURE PROBES 
For Gases, by E Marston Moffatt, Air- 
flo Instrument Co. The several types 
of probes are divided into two broad 
classes: (1) simple bare probes (2) 
shielded ones. The former are known 
to be subject to large errors at high 
temperatures and their readings are 
frequently corrected theoretically. The 
shielded types are commonly used with- 
out any corrections. 

This paper sums up the theoretical 
background for calculating temperature 
probe errors and discusses uncertain- 
ties in the theory. Then these results 
are applied to analyzing some typical 
errors incurred with temperature probes 
in high-temperature gas-stream_ re- 
gions. The errors are calculated for 
both the above broad classes of probes. 
The probable errors for the shielded 
type in uncorrected readings are in- 
cluded, as well as the large errors 
theoretically “corrected for” in the bare- 
type probes. Emphasis is on probable 
errors inherent in corrected as well as 
uncorrected temperatures with existing 
instrumentation. ASME Paper No. 48- 
A-52., 
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PLANT COMPLETED DECEMBER, 1948 


Benjamin F. Shaw fabricated and erected all 





. piping in the recently completed Atlas Point Plant AS THE PLANT APPEARED IN 1937 
near Wilmington, Delaware. This operation was 
typical of Shaw’s performance in the field of in- 


dustry—the pre-fabrication and installation of 





highest quality, dependable piping. 


Whatever your piping requirements— Benjamin 
; : Z ; Benjamin F. Shaw Company is qualified 

F. Shaw is equipped to meet them. Pre-fabrication deeper 

to pre-fabricate and erect piping— 


—erection—installation—anywhere in the world. throughout the world. 


_f7 


BENJAMIN F. § HAW company 1 tur fis 


President 
2nd & Lombard Streets Wilmington, Delaware 











Hudson Plant 


(Continued from page 75) 


nected to the station now operating al 
33 kv will later be raised to 66 kv. Out- 
door generator step-up transformer is 
a 3-phase unit. High-speed oil circuit 
breakers are controlled from an elec- 
trical duplex control board in the sta 
tion’s control center. 

Plant Arrangement. The functionally 
designed building houses boiler, turbine 
and circulating-water equipment. No 
division wall is provided between boiler 
and turbine, allowing greater ease in 
placing auxiliary equipment. The 


screenwell, however, occupies a section 
of the building with a lower roof, and 
the chlorinating equipment is housed 


in a section above the discharge cir- 
culating-water tunnel. Both are parti- 
tioned from the main building. An 
oil-fired space-heating boiler operating 
at 15 psig stands in the section with 
the screenwell. 


Actual building volume, including 
office and laboratory space, totals about 
550,000 cu ft. This compares with 
nominal values averaging 800,000 cu ft 
for more-conventional designs with the 
same capacity. Eliminating a loading 





ss 4 LA : : 
CHESTERTON packing retains | bay in the turbine room contributes to 
. ait oil | compactness. Turbine-crane rails ex- 
its compressibility even at high temperatures tend out through the building wall, 
supported on steel work so the crane 
can pick up equipment from trucks o1 
railroad cars outdoors. A special door 
in the turbine-section wall opens to 


You get more “take-ups” and fewer repacking 
jobs with “64”, because diagonally laid asbes- 
tos cloth plies have greater resilience than 
“parallel to the rod” packings. For steam Headroom over the turbine has been 
up to 400 p.s.i., superheated and hot gases. rye 
CHESTERTON “64” is made with a new 
binder which resists hardening and assures hails secinsiale smiing oe tialen 
full gland take-up as wear takes place. We 

will be glad to send you a catalog on request 
describing the construction of “64” and 110 Nias i ia a aati 
other styles of CHESTERTON’s truly fine See ee ee eee 


allow crane and load to move outdoors. 


a minimum. 
To hold down maintenance costs all 


for walls, doors and ceiling, were se 
lected for their permanent surfaces, 

















‘ Because of dust from nearby quarry 
packings. : 

; ing operations particular care has been 
Because CHESTERTON “64” is not loaded with taken to keep the building tight. A 
common rubber cement, it weighs 25% less per foot forced-ventilation system of four 18,000 
than ordinary packings. As you buy by the pound, cfm fans with air filters keeps the build 
but use by the foot, “64” will save you many dollars ; ‘ i a ate ae 
PACKS yearly in its lighter weight alone. “64” will prove ing interior under ™ slight imhantate 
the most satisfactory packing you have ever used for Ducts lead the fan discharge to various 
GZ high pressure steam rod service. Order CHESTERTON | spots within the building where heat 
) “64” today direct or from your local jobber and | is considerable. From here. air filters 

/ experience a brand new packing satisfaction. Mere , 
i | through the building and enters the 
More Rods 54" is one of 111 outstanding Chesterton boiler forced-draft fan inlet immediately 
per Pound Styles | under the ceiling. During cold weather, 
of Packing preheaters warm the incoming air to 
»)/(a) cw) 1) Ne) 35 F before distribution within the 









building. During periods of low- or 
no-load on the station, two 10,000-cfm 
exhaust fans supplement the boiler f-d 
fan in ventilating the building. 


hesterton 


~~EO00000 


The compact equipment arrangement 


keeps the need for operating personnel 
to the safe minimum. Only four men 


per shift are needed to run the plant, 
Established 1884 including one man in the control room 


6 ASHLAND ST. EVERETT 49, MASS. | where all mechanical and electrical 


A. W. CHESTERTON CO. 
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Tower Pneumatic Hose. 


Tower Pneumatic Hose, largest 
seller in the Republic line, hai 
tough brown cover, oil resistant 
tube, and is extremely flexible. 
Sizes 3/8" to 1-1/2"—two and 
three braid. 
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Hose made by Republic is famous for quality. 
Republic employees jealously protect this reputation. 





Service Requirements—Not Price 
Determine Republic Hose Quality 


You will be wise to consult an experienced 
salesman when you are buying hose, since 
the many types of available hose are manu- 
factured in different grades. For practically 
every need, Republic Rubber Division makes 
a construction of hose designed for the spe- 
cific application. Experience has not only 
taught us how to build each type and grade, 
but experience has also proved which hose 
delivers the best results under given con- 
ditions. 

Republic Hose is sold exclusively by dis- 
tributors of industrial supplies. Through 
years of experience, these distributors have 
gained the knowledge to recommend hose 
which will serve your requirements with 
greatest satisfaction. Write or mail the cou- 
pon for the name of the Republic Distribu- 
tor in your area, 


REPUBLIC RUBBER DIVISION 


Lee Rubber & Tire Corporation, Youngstown, Ohio 
Lee Deluxe Tires & Tubes Conshohocken, Pa. 





HERE’S WHAT 
REPUBLIC RUBBER 
DISTRIBUTORS 
DO FOR YOU 





E. D. Knight, President 
Virginian Electric Inc. ( Distributor ) 
Charleston 30, W. Va. 


It costs no more to process a $1000 
order through your books than a 
$10 order. Virginian Electric and 
hundreds of other Republic distribu- 
tors of industrial supplies can help 
you along these lines, because a wide 
variety of products can be obtained 
from them with one order—checked, 


billed, paid for—all in one operation. 


Give your orders for conveyor belt- 
ing, transmission belting and hose to 
your Republic distributor of indus- 
trial supplies, and include other items 
with them. It’s another way to save. 


Republic Rubber Division sells its 
conveyor belting, transmission belt- 
ing and hose exclusively through dis- 
tributors of industrial supplies, and 
Republic believes it can serve you 
best through these experienced dis- 
tributors. Write or send the coupon 
for the name of the Republic Dis- 
tributor in your area. 






In reply to your 
letter or coupon, Re- 
public will send you a 
folder showing 12 ways 
to save. 





1 WHO REPRESENTS REPUBLIC IN MY AREA? 1 
{ REPUBLIC RUBBER DIVISION i 
| Lee Rubber & Tire Corporation | 
4 Youngstown, Ohio f 
1 Name and Title : 
q Firm— 4 
I Address t 
Lc State ' 
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A new filter 
for air cleaning jobs 
that demand something better 





New Electro-PL offers intermediate cleaning efficiency 
| at lower first cost 


| HE new AAF Electro-PL filter is designed 
| for those applications requiring better 
than normal air cleaning but do not justify the 
| higher cost of super-clean air. 

This dry-type electronic air filter averages60% 
efficient by the Discolora- 
tion Method of Testing with- 
out the aid of an ionizing 
unit. Filtering media con- 
sists of Airmat* paper whose 
inherently high cleaning 
efficiency is almost doubled 
under electrostatic charge. 


Elimination of ionizing 
unit assures a lower first 
cost, reduces power con- 
sumption and makes for 
simplified installation and 
maintenance. And with the 
Electro-PL on the job you 
enjoy positive protection at all times. If the 
electronic action should become inoperative, 
| the air will continue to be filtered efficiently 

by the Airmat paper. 








Intermediate efficiency with positive around- 
the-clock protection, they're yours for the first 
time in the Electro-PL at a pocketbook pleas- 
Read all about it! ing price. See your local AAF representative 


New dry-type electronic for complete details or write direct to: 
air filter delivers high 


Coen, eet AMERICAN AIR FILTER COMPANY, INC. 


without air of ionizer. 








Complete information 201 Central Avenue, Louisville 8, Ky. 
contained in Bulletin In Canada: Darling Bros., Ltd., Montreal, P. Q. 
257. Write for it! | 

® 


; ee AIR FILTERS 
*Airmat is the trade-mark (Reg. U. S. 
Pat. Of.) of the American Air Filter : AND ELECTRONIC PRECIPITATORS 
Company, Inc., for various air filters, 
dust collectors, and filtering media. 
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boards are centralized. All auxiliaries 
are motor driven. All moving equip- 
ment, except the coal conveyor, has 
been kept on the operating floor and 
below. Automatic combustion control 
and 3-element feedwater control con- 
tribute to the ease of centralization. 

Installed cost of Unit No. 1 averages 
$200 per rated kw. This includes cost 
of coal-handling system, circulating- 
water tunnels, screens and intake, fresh- 
water line and land. With the same 
prevailing prices and labor rates, next 
unit will cost about $185 per kw because 
of the common apparatus that was in- 
stalled with the first unit. 

Power is indebted to the Rockland 
Light and Power Co and to Burns and 
Roe, Inc, for the data and photographs 
in this article. 


Engineer’s Bookshelf 


(Continued from page 154) 


is so practical that it will be useful to 
everyone interested in electron tubes and 
their use in industrial control and other 
circuits. 

Beginning with Bohr’s early theory of 
the atom, the text proceeds to the basic 
theory of electron tubes, associated circuits 
and control component devices. Latter 
part of the book covers many electronic 
applications in industrial and commercial 
fields. They include rectifiers and inverters, 
high-frequency heating, resistance welding, 
electrostatic precipitation, electronic opera 
tion of de motors, photoelectric control de- 
vices, yoltage regulators, power control, 
amplidyne servomechanisms and X-ray ap- 
plications. The many large, clear illustra- 
tions are helpful in understanding the text, 
which is written in a simple direct style. 


Patent Law For THE Executive AND EN- 
GINEER, second edition, (1948). By H A 
Toulmin, Jr, patent lawyer, 231 pp, 544x8, 
illust, $2.95. Research Press, Inc, 137 N 
Perry St, Dayton 2, Ohio. 

A readable book explaining the intra- 
cacies of patent law in its many ramifica- 
tions. It discusses such topics as how 
to get a patent, when to consult a lawyer, 
patent purchase and license agreements. 
Also covered are questions of patent owner- 
ship as between employer and employe, 
how to avoid patent infringements, and how 
to place a value on patents. Those who 
are puzzled by the difference between 
a development and an invention, and what 
inventions are patentable, will find some 
of the answers in this book. 


How to Keep Invention Recorps, second 
edition (1948). By H A Toulmin, Jr, patent 
lawyer, 78 pp, 542x8, 12 forms. $2.50. 
Research Press, Inc, 137 N Perry St, 
Dayton 2, Ohio. 

First part of the book discusses the 
general nature of industrial property and 
monopolies granted for its protection. Sec- 
ond part outlines a practical method 
of recording vital dates by a series of a 
dozen forms. A final chapter covers 
methods of making patent investigations. 
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QEDUCING-ON-RUN TEES 





Sales Offices: es; Siiotiaabgeeom ten . 
Now York (7), 30 Church St, (4), Mo. 


: ; West Monroe 
St. eles 
Moye San,» Sons Beton (27), 46 Pat ra 
e ; (27), 426 First St.» * Houston (2), 229 : Fy 
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Design and Engineering 


Put EXTRA Value In 
This KENNEDY VALVE 


FIG. = 

£ GATE VALVE, 

carseat rated fo os 
zes » vailable- 












KENNEDY STAND 
non-rising ste a oo age 


s up 
nero y4" through 3” * 
or Gas- 









“\\ HANDWHEEL, malleable iron, 
non-heating design, large size 
for non-slip, comfortable grip. 


WHEEL NUT, below hand- 
wheel level to prevent burning 
palm of hand on steam service. 












PACKING NUT, bronze, heavy 
head withstands pipe wrench 


| 


GLAND, bronze, self-center- 
ing, extra-long to allow maxi- 


punishment, extra threads 
mum take-up on packing. 


AAA 


provide increased packing 


adjustment. 
PACKING, molded, graphited 


and lubricated asbestos, de- 
signed and proved to main- 





STUFFING BOX, bronze, un- 
usually deep to provide tight- 


an A ‘ 
LEAT ONE 
pe 


tain resilience and resist leak- 
age for long periods. 


STEM, bronze, high tensile 4A, 


and torsional strength, 


ness without jamming pack- 
ing. Can be repacked under 
pressure wide open. 


\ 


BONNET, bronze, large hexes 
oe _ close to body increase rigidity, 
non-rising for limited : . 
Scdieaie Cem vedeese permit easier removal when 
ea ° 


; | clearances are close. 
wear on packing. 


TT 


( 
\ 


BODY, bronze, 
rugged 
tion, straight pas- 


construc- 


sageway = mini- 


mizes flow resist- 
f ance, disc clears 


‘ 


open position. 


DISC, bronze, simple, 
strong mechanism. Interior 
body ribs fit channels on disc to 
provide accurate guide. 
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Long experience has shown that following 
methods outlined in the book greatly aids 
in proving claim to priority in the matter 
of inventions. 


Patent Law For Lawyers, STupents, 
CHEMISTS AND ENGINEERS, second edition 
(1949). By C H Biesterfeld, patent lawyer, 
267 pp, 6x9, $4. John Wiley & Sons, Inc, 
440 Fourth Ave, New York 16, N. Y. 


Text gives basic principles of the patent 
law in terms that the general reader should 
be able to understand. Included are ex 
cerpts from the leading decisions of the 
U.S, Supreme Court and the Federal courts 
of appeal during the last ten years. Ex- 
tensive revisions have been made in com 
parison with the first edition. Since 
1946 abolished recovery of 
profits, the section of the first edition deal 
ing with “Liability of Infringement” had 
to be revised, consequently allowing more 
space for discussion of damages. 


Congress in 


ELEMENTS OF MECHANICAL VIBRATION, sec 
ond edition (1949). By C R Freberg, 
head, engineering research division, South 
ern Research Institute, and E N Kemler, 
research professor of mechanical engineer 
ing, New York University, 227 pp, 6x9, 
illust, tables. $3.75. John Wiley and Sons, 
Inc, 440 Fourth Ave, New York 16, N. Y. 


The book discusses elementary phases 
of vibrations, reducing them to the form 
applicable to practical problems. Many 
of the problems can be solved by the 
simpler forms of differential equations, 
approximate procedures, or by the mo 
bility method. Students and engineers can 
learn these methods without training in 
advanced mathematics. They can be used 
for equipment isolation and determining 
natural frequencies of a great many differ 
ent types of systems, 

Chapter headings include: 
without damping, 


Vibrations 
Damped vibrations, Vi 
bration of systems with several degrees of 
freedom, Vibration isolation and absorp 
Beams, Sound 
and Mecahnical and 
electrical models of vibration systems 


tion, Equivalent systems, 
The mobility method, 


ENGINEERING THE New Ace (1949). By 
John J O'Neil, science editor, New York 
Herald Tribune. 320 pp, 5%2x8%. $3.50. 
Ives Washburn, Inc, 29 West 57th St, Neu 
York 19, N.Y. 


The author takes the reader through 
a philosophical discussion of the applica 
tion of science to everyday living. He 
points out the areas of failure in the past, 
especially in regard to functioning of cities. 
Part of his main theme centers on the 
recognition of responsibilities to humanity 
on the part of engineers. He draws some 
interesting biological analogies about the 
increasing social consciousness of the en 
gineering profession. 

In his optimistic pattern for the future 
the new knowledge about 
holds the center of the stage. 
predictions, based specu 
lative information, will undoubtedly draw 
arguments from practical power engineers. 


nucleonics 
Some of his 
admittedly on 


His viewpoint is interesting, however, and 
broad scope of the book makes stimulating 
reading 


(Continued on page 172) 
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G-W HANDLES IT... 


faster + easier - cheaper 





COAL STORAGE PROBLEM 


Fits Into ONE of These Pictures... 





Wherever you are located, whatever space you have 
available, however much capacity you need . . . one 
of these four basic types of G-W Coal Storage Systems 
should fit your requirements. 


The difference between a good and a poor coal han- 
dling system is in the application of proved engineering 
principles acquired through experience plus common 
sense and the integrity of the manufacturer. Gifford- 
Wood has designed each of the four types shown on 
the basis of a definite application for geographical 
location, available space and initial cost per ton of 
available storage. 


G-W knows how to meet such conditions, and applies 
140 years’ of experience to the design of coal handling 
and storage systems for steam generating plants. Then 
the one right system is fabricated and installed under one 
contract, one delivery schedule and one responsibility. 


Gifford-Wood’s engineering service is available to con- 
sultants, engineers and plant owners at no obligation. 
Get in touch with a G-W engineer today. 


GiFF0Rr0-Wooo Co. 





SINCE 1814 ———_________—_______ 
Hudson, N. Y. 
NEW YORK 17 CHICAGO 6 


420 LEXINGTON AVE. 565 W. WASHINGTON ST. 
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WATSON -S7/LLIAMAN 
ROSELLE, NEW JERSEY 
¢ ESTABLISHED 1848 ~- 
Designers and Manufacturers of Forged Steel Fittings, Valves, Wire Rope 
Shears, Hand Pumps, Jacks, Pipe Benders and Hydraulic Equipment 
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SOLD THROUGH LEADING DISTRIBUTORS 





German Gas-Tursine DevELOPMENTsS Dur- 
ING THE Periop 1939-1945 (1949). By 
J W Adderly, Power Jets, Ltd. British 
Intelligence Objectives Subcommittee Over- 
all Report No. 12, 46 pp, 6x9%, 7 illust, 
tables, 35¢, British Information Services, 
30 Rockefeller Plaza, New York 20, N. Y. 
A brief review of Germany’s efforts in 
developing gas turbines for land and air 
applications. The efforts and accomplish- 
ments of each manufacturer are listed. A 
5-page table summarizes the designs. 


HEATING AND VENTILATING Buyers’ Drrec- 
TORY, 1949 edition. 356 pp, 55%x8%, paper 
covered. $1. The Industrial Press, 148 
Lafayette St, New York 13, N.Y. 

This latest volume covers the fields of 
air conditioning, piping, heating, refrigera- 
tion, ventilation and air sanitation. It is 
primarily a product directory, listing the 
names of manufacturers or sources of 
equipment, supplies and services. A new 
section lists local sales representatives and 
branch offices of manufacturers. 

In the trade-name section is information 
that includes both current and obsolete 
trade names, together with the product it 
is associated with, and the name of the 
manufacturer. 

A valuable aid is an index that carries 
the classified list of products, together with 
page number of advertisements. The sec- 
tion of the directory devoted to advertise- 
ments has eleven major equipment classes, 
which are separately identified at the top 
of the classified ad pages. 


BOOKLETS 


Aprptication or Arc Wetpinc to Locomo- 
tives, by F H Harrison, chief mechanical 
engineer, South Australia Railways, Ade- 
laide. 28 pp, 8%x5%, paper covered. Re- 
printed from “Design for Welding.” Avail- 
able upon request from James F Lincoln 
Arc Welding Foundation, Cleveland, Ohio. 
The application of welding as described in 
this paper shows the development of a 
program aimed at reducing over-all stoker- 
weight. A low-grade fuel, readily available, 
if made suitable for locomotive firing on 
a 520-class steam locomotive would drop 
operating costs considerably—so much so 
that every effort was made to make it prac- 
tical. 

Design requirements indicated that, to 
develop fuel engine capacity when burning 
low-grade coal, the furnace grate area and 
firebox volume had to be much larger 
than originally furnished. The increase in 
size meant an increase in weight. So all 
that had to be done was work out a weld- 
ing design that achieved a 44% increase in 
grate area and still stayed within over-all 
weight requirements. 


SPECIFICATIONS AND GENERAL INFORMATION 
FoR STANDARD INDUSTRIAL Service: ‘ELEc- 
rric OverHeAD Cranes (Specification 49). 
Prepared and published by Electric Over- 
head Crane Institute, 74 Trinity Place, Neu 
York, N. Y. Available on application bear 
ing company letterhead. 

Specifications prepared by an organiza- 
tion of the leading overhead crane manu- 
facturers for the purposes of promoting 
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Motor Control Centers 











ONTROLLING motors on a process? Econo- 
mize with standardized, pre-engineered 
and factory assembled G-E motor control cen- 


ters. Vertical sections are only 12 inches deep. 
Standard starter units (NEMA Size 1, 2,3, and 











4 for 1 to 100 hp motors, 440 volts and below) 
are completely metal enclosed, have short- 
circuit and overload protection. 

Save on wiring costs. Connections to incoming 
power from vertical bus bars are made in one 
quick shove by means of “clothespin contact”, 
a special device on the back of each starter 
unit. Four screws hold unit in place. Wiring 
troughs are five inches wide, easily reached 
when cover plates are removed. Terminals are 
at top or bottom as you prefer. Everything 
front connected for flexibility of arrangement. 
Write for more details on these low-cost G-E 
motor control centers—Bulletin GEA-4979—at 
the nearest G-E office. Apparatus Department, 
General Electric Company, Schenectady 5, N. Y. 


GENERAL (3%) ELECTRIC 















and providing a basis for uviform quality 
and performance. 

Information, of value to purchasers of 
cranes and to engineers and architects, 
has been made available. Specifications are 
in five parts covering: (1) general speci- 
fications (2) trolleys (3) bridges (4) 
girders (5) electrical. 


TecunicaL Parer 714; Amine VOLatTILity 
AND ALKALINITY IN RELATION TO CORROSION 
CONTROL IN SteAM Heatine Systems, by 
4 A Berk and Nigon, chemists, Boiler 
Water Research Section, Fuels Utilization 
Div, Bureau of Mines, 64 pp, 9x5%4, Paper 
covered, $0.25. Superintendent of Docu- 
ments, U.S. Government Printing Office, 
Washington 25, D.C. 

Corrosion tests were run to compare the 
usefulness of several amines for treatment 
of steam systems to prevent return-con 
densate corrosion. Three amines were used 

cyclohexylamine, benzylamine, morpho- 
line—on a test heating system. This system 
was made up of two 3-drum_ bent-tube 
boilers of about 24,000 lb per hr, and 16,- 
000-lbs-per-hr steaming capacity, respec- 
tively. They operated at 60 psi and carried 
a load of about one million lb per day over 
an area about a third of a mile square. 

Makeup was well water put through a 
zeocarb softener equipped with a degasifier. 
Feedwater consisted mainly of condensate 
stored in a surge tank above a deaerating 
feedwater heater. 

Boilers were internally treated with 
metaphosphate and quebracho tannin. Op- 
erators strove to maintain a causticity of 
30 to 200 ppm OH; a phosphate concen 
tration of 30 to 60 ppm PO,; and a pro- 
nounced tannin color. 

Tests,were run to determine not only 
operating characteristics and results, but 
also estimated savings to be realized. 


Possipitities FoR Heat Pump Expansion, 
by Dr E N Kemler, research professor of 
mechanical engineering, New York Uni 
versity, 844x114, 8 pp, paper covered, ten 
cents. Available through V W Palen, Bu 
reau of Public Information, New York Uni- 
versity, New York 53, N. Y. 

Future outlook for the heat pump, with 
reference to application, heat and energy 
sources, types of systems, cycles and dis 
tribution, forms the subject matter for this 
booklet. Charts, curves, photos and line 
drawings compare the operating factors as 
they apply to residential, commercial and 
industrial loads. 

The various earth heat sources have 
been charted and two operating cycles de 
picted: (1) the samiple basic vapor cycle 
(2) a method of staging to reduce power 
consumption, 


Dual-Fuel Engines 


(Continued from page 113) 


engine, the lean limit of good com- 
bustion appears to be at about 4.2% 
gas-air mixture. 

Thus the next logical step in develop- 
ment was to govern quantity of scaveng- 
ing air to more nearly approach a con- 
stant fuel-air ratio at all loads. The 
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JOY axivane Fans 


(SERIES 1000) 


Write for Bulletin, or 


A, Lh OF as 
“Gy Gugts 





- 


ANADA 


The quieter operation, lighter, more 


compact design, lower power con- 
sumption and unmatched efficiency 
of JOY Axivane Fans are rea/ advan- 
tages! What's more, their vaneaxial 
design and in-line construction per- 
mit mounting right in the air duct, 
making installation simple and sav- 
ing greatly on time and cost. These 


features—plus the extreme flexibility 
of operating range made possible by 
adjustable blades, exclusive with JOY 
Fans—mean better, more dependable 
and lower-cost ventilation, no matter 
what your conditions are. 

@ Let JOY Axivane Fan specialists 
work with you for best results on 
your ventilation jobs. 


* Reg. U. S. Pat. Off 


W@o 12355 


JOY MANUFACTURING COMPANY 


i 25 OFFICES: HENRY W. OLIVER BUILDING 


ANUFA RING COMPANY (CANADA 


PITTSBURGH 22, PA. 


LIMITED, GALT, ONTAR 















now available... 





PEABODY 


PEABODY ENGINEERING CORPORATION 


SuLcerin 400 


Write for 


complete, detailed description 


of the new PEABODY 
UTOMATIC BURNER 


Bulletin 400 


PEABODY. 


ENGINEERING CORPORATION 
580 FIFTH AVENUE “> NEW YORK 19, N. Y. 


Manvtacturers of all types of combustion equipment, direct- 
fired air heaters, gas scrubbers, coolers, and absorbers. 
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effect of this change on fuel consump- 
tion is shown in Fig. 7. At first it 
looked as though a relatively small 
change in fuel-air ratio produced a 
large gain in combustion but further 
analysis revealed that a large part of 
the increase in over-all efficiency re- 
sulted from reduced engine friction. 
This came from lower blower horsepow- 
er when scavenging air was reduced. 
It was thus reasonable to believe that 
still better economy could be obtained 
by improving combustion and further 
detailed improvements in combustion 
have produced the gains reflected in the 
lower curve of Fig. 7, representing 
present performance. 

Future Research. Although consider- 
able improvement has been made on 
2-cycle dual-fuel gas combustion, it 
certainly does not appear that the best 
possible performance has yet been ob- 
tained. It is felt, in this connection, 
that research into ignition properties of 
various fuel gases (methane, propane, 
butane, etc), at gas-diesel pressures and 
temperatures, would be invaluable. Ex- 
perience at Fairbanks, Morse has cer- 
tainly shown that butane behaves radi- 
cally differently from methane insofar 
as the mixture-ignition-energy curve is 
concerned and complete data on the 
behavior of commercially available gas- 
es would not only help in engine-devel- 
opment work but would also be of value 
in predicting performance of present 
engines operating on various gases or 
combinations of them. 

Other Papers. In addition to the 
paper extensively abstracted here, the 
following were presented at the meet- 
ing: “Dynamic Analysis of Valve 
Springs” and “Vibrations in Valve 
Mechanisms,” both by Troels Warming, 
University of Wisconsin; “Effect of Cyl- 
inder Pressure Rise on Engine Vibra- 
tions,” by J O Hinze, Delft Laboratory, 
Royal Dutch Shell Co; “Diesel Loco- 
motive Engine Cooling System,” by F H 
Brehob, General Electric Co; “Ignition 
System for Oil Engines,” by H B Holt- 
house, Holthouse Laboratory; “A Train- 
ing Program for Railroad Personnel,” 
by G Y Taylor, American Locomotive 
Co; and “Diesel Engine Maintenance 
Instruction,” by S E Lodge, American 
Locomotive Co. 


Plant Problems 


(Continued from page 132) 


offending material. One of the most 
troublesome turbine-blade deposits is 
silica which forms a dense, tenacious 
film on turbine blading with consequent 
drop in capacity and efficiency. 
Second offender is phosphate com- 
pounds used for internal boiler-water 
treatment. Keep in mind, however, that 
preponderance of any given material 
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By removing all traces of residual oxygen, 
Santosite (Monsanto's Sodium Sulfite Anhy- 
drous, Technical) prevents oxygen corrosion 
in boiler tubes and other steam generating 
equipment. The treatment is simple and 
inexpensive. 


Furthermore, Santosite has these distinct 
advantages: (1) It guards against oxygen 
corrosion due to the entrance of oxygen 
resulting from unexpected overloads and 
leaks in condensers, pump packing glands 
and vacuum-return heating systems. (2) 
Should there be a sudden drop in the 
Santosite residual, it is an almost certain 
warning of newly developed air leaks, 
improper functioning of the mechanical 
deaerator, or both. It thus acts as an 
indicator of mechanical defects, which can 
be corrected when they occur. 


Full information on Santosite is contained 
in Monsanto Technical Bulletin O-26, “San- 
tosite for Removing Oxygen from Boiler 
Feed Water.” For your copy, get in touch 
with any District Sales Office, or write 
MONSANTO CHEMICAL COMPANY, Desk 
B, Organic Chemicals Division, 1763 South 
Second Street, St. Louis 4, Missouri. 


District Sales Offices: New York, 
Chicago, Philadelphia, Boston, Cleve- 


land, Detroit, Charlotte, Birmingham, 
Houston, Los Angeles, San Francisco, 
Seattle, Portland. In Canada: Mon- 
santo (Canada) Limited, Montreal, 


Santosite: Reg. U.S. Pat. Of, 
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MONSANTO CHEMICAL COMPANY 
Desk B, Organic Chemicals Division 
1763 South Second Street, St. Louis 4, Missouri 


Please send me a copy of Technical Bulletin O-26 on Santosite. 


____Title 


City - State_ 


SERVING INDUSTRY ...WHICH SERVES 








180 





no other pump 


has so much to offer... 


e to gouge and 
ut fitting, all ports plus high s 
row turb 


y with wearing 
n agencies’ stocks mininium steom consumption 


pressure only on packing 


Loss of suction reduces one-piece stee 
speed without tripping plus heavy shoft plus ample 
ovtomotic speed recovery clearances result in no 
with suction restoration damage from dry operation 





Matched Pump. Turbine Compact, light in 
Wide ronge exact 
and Governors under weight, quiet and 


No interstage leakage 


ressure governin 
one responsibility low in mointenance P 9 9 


compact . . . noiseless . . . vibrationless 
10,000 hours continuous operation between inspections ! 


EADING engineers in industry today look for better and more efficient equip- 
ment to cut costs AND boost production efficiency. That's why Coffin Turbo 
Pumps are being specified on an increasing number of jobs — they deliver more 
dependable performance than any other comparable pump on the market. Backed by 
more than 20 years experience, Coffin Pump specifications have been proved time 
after time on hundreds of installations. Check these specifications in your files the 


next time you want real pump performance steam pressures to 850 psi. back 
pressures to 200 psi pump capacities to 500 gpm. . . discharge pressures to 1100 
psi.. heads to 2400 feet liquid temperatures to 300°F ... 


Complete description of Coffin Turbo Pumps are available on request or in the 
ASME Catalog or Sweet's File. 


Specific proposals and application suggestions are available without obligation on 
receipt of operating data. 


* 
isin Toute, PU" FREE! A complete 4-page illustrated 
y bulletin on COFFIN TURBO 
PUMPS with all operating data, applications, 
specifications that you may require for your 


} next job. Write for Bulletin “S” today. 
oy 
har REPRESENTATIVES IN PRINCIPAL CITIES. 


_JR., COMPANY 


326 SOUTH DEAN STREET, ENGLEWOOD, NEW JERSEY 











does not necessarily indicate the specific 
removal method since the deposit may 
be bound by a substance other than the 
preponderant compound. 

If plant operating schedule is such 
that turbine is frequently started and 
shut down, it is likely that no cleaning 
of any consequence will ever be re- 
quired since the washing action of steam 
condensing on cool blading, plus the 
thermal and stress expansion and con- 
traction, will effectively keep deposits 
to an acceptable minimum. Widely 
varying loads also discourage blade de- 
posits. 

Under operating conditions that en- 
courage deposits several means of re- 
moval may be employed. The most 
popular method is washing with wet 
steam by rotating turbine at not more 
than 20°, of rated speed and injecting 
boiler feedwater into steam supply. It 
is well to do this job through a tempo- 
rary bypass around the throttle valve. 

Make tests on hotwell water to in- 
dicate rate of removal and end of proc- 
ess. Conductivity meter may be used 
to advantage but allowance must be 
made for the effect of impure-water in- 
jection. End of process is indicated by 
constant conductivity readings with 
other conditions constant. If this means 
is used be sure the auxiliary oil pump 
is piped to a normal steam supply. 

Another removal method is flyash 
blasting of the blades. This requires 
dismantling, and is costly and _ time- 
consuming although positive in results. 

Another washing method is to remove 
the manhole plates on turbine-exhaust 
case and build a wooden dam across 
lower half of exhaust case. Fill en- 
closed space with water up to shaft and 
add suitable chemicals. Rotate turbine 
slowly by turning gear. A stirring de- 
vice made from an electric drill may be 
used to agitate the solution. Visual 
examination and chemical tests on water 
will indicate end of cleaning process. 
This method gives good opportunity for 
control. If chemical additives are prop- 
erly selected results are excellent. 

From the steam conditions quoted it 
appears that this is an entirely new 
installation. This being the case, ME 
should keep in mind that 600-psig 825-F 
steam turbines should be supplied with 
carefully conditioned feedwater. Hence, 
effect of the carryover on the red-hot 
superheater tubes is due for careful 
review, and ME should find that this 
point is more critical than the turbine 
blading. At any rate, a good feedwater- 
control system is imperative, and an 
investment in feedwater treatment and 
control testing devices may be much 
wiser than elaborate preparation for 
turbine-blade deposit removal. It is 
generally much more advantageous to 
prevent trouble than to devise means 
of compensating for faulty operation. 


W Vaw Tasset Willmar, Minn. 
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POWER 


Bituminous is basic —the main- 
spring of America’s might. Far-thinking execu- 
tives—those who study existing facts, consider 
long-term possibilities, and prepare for 
emergencies— know this. So the vital decision 
so often made is, “‘build for bituminous.” 

Amid the uncertainties of the future is this 
fact: In the area served by the Baltimore & 
Ohio, lie vast, untapped reserves of excellent 
bituminous coals. They’re in wide variety, and 
highly mechanized mines can produce them 
properly prepared for every requirement of 
modern industry. 
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BALTIMORE & OHIO 








Year after year, tireless research has made 
bituminous increasingly dynamic. Its further 
possibilities are tremendous. B&O, too, is con- 
stantly seeking better ways of serving the 
bituminous industry and its customers. More 
than $80,000,000 has been spent in the last three 
years to improve B&O facilities for bituminous 
distribution. Here’s real help for bituminous 
in guaranteeing the greatness of American 
industry for years to come. Ask our man! 


BITUMINOUS COALS FOR EVERY PURPOSE 


—from modern 
mines like 
this —> 





RAILROAD 


Constantly doing things —better! 











PS 
FSravon CASE HISTORY NO. 4 


4th in a series 
describing 
CORAVOL 








Type of Operation.<< 


STATE 


COLLEGE 


OPERATING 
CONDITIONS : 


PROBLEM: 





CORAVOL 
STARTED: 


RESULTS: 





USER 
COMMENTS : 


results in 
steam systems 






——= 


Evaporation — 300,000 Ibs. per 24 hours. 
Make-up — 10%. 
Steam and return lines: 4” to 14"—6,000 ft. 


Active corrosion in lines of steam system. 


Extensive replacement of lines and fittings. 
September 1939. 


Corrosion arrested and no further deteriora- 
tion of metal. 


Initial heavy discharge of rust into the con- 
densate, which gradually cleared un, leav- 
ing the condensate permanently free of 
rust, indicating that no further corrosion is 
occurring. 


STOP CORROSION IN YOUR STEAM SYSTEM 


with CORAVOL (the original* AMINE PROCESS) 


CORAVOL IS PART OF A 
COMPLETE TECHNICAL SERV- 
ICE which provides special 
formulas of treatment for: 
boiler feed water... hot 
water supply . . . refrigerat- 


ing brine... cooling and 


condenser water... rapid 
scale removal ... coagulation 
-.. algae control... fuel oil 
supply. 





WESTERN 


713 Washington Street 
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CORAVOL in your steam system (1) prevents cor- 
rosion in lines, (2) cleans out clogging rust deposits. 
Thus, CORAVOL protects lines; improves heat trans- 
fer; restores original capacity of lines and efficiency 
of valves and traps. 


CORAVOL is not a boiler feed water treatment—it is 
designed expressly for use in steam systems. Because 
CORAVOL volatilizes and condenses with the steam, 
it circulates throughout your entire steam system and 
protects all zones from corrosive attack. 

*The use of CORAVOL in steam systems is covered by U. S. Patent 
No. 2053024. The Western Chemical Co., owner of this patent, 
grants licenses under which volatile AMINES purchased from other 


sources may be used in steam systems upon payment of royalty to 
Western Chemical Co. 


WRITE TODAY for complete free data about the 
CORAVOL process. 


CHEMICAL COMPAN 


Kansas City 6, Missouri 





New Equipment 


(Continued from page 150) 


total maximum heat input and is supple- 
mented by a main gas burner in the form 
of an annular ring that is always in place 
inside the furnace extension. 

A special line has been developed for 
steam generators of 700 to 2450 lb per hr, 
normally employing pressure atomizing oil 
burners. Preferred Utilities Mfg Co, 
1860 Broadway, New York 23, N. Y. 








Gage Glass Guard E172 
CADMIUM-PLATED SUPPORTS at top and 
bottom of gage-glass protector have a lip 
that fits inside the Nuglas front. The pro- 
tector completely encloses the gage glass. 


\ metal guard is placed at the back. The 
guard comes in sizes ranging from 4 in. 
to 8 ft in height, with glass about ™% in. 
thick. Wright-Austin Co, 315 West 
Woodbridge St, Detroit 26, Mich. 


Electric Hammer E194 


Hamer-Drit is an adapter which when 
chucked in any %-in. electric drill con- 
verts it into a compact efficient power ham- 
mer suitable for any purpose where rapid, 
moderately heavy hammering is required. 
It may also be operated in drill presses, 
or by flexible shaft, and strikes a blow per 
revolution of the driver. It is 642x1% in. 
and weighs less than 3 lb. Device is per- 
manently lubricated by graphited grease 
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ally MON PlESSUTES 


For Example, here are some | 
of the higher discharge pres- 


sures for which utility com- 
Pumping boiler-feed water 24 hours a day, at discharge pressures up to 3000 psi, 


panies have purchased I-R 
double-case pumps. Some of 
is a tough job for any pump. It’s a job that calls for extra stamina and endur- 


these pumps have been in 
service for as long as 11 years, | 





be 7 . ns 








| p Disch p ance—for trouble-free performance year after year. 
oe ee wee Ingersoll-Rand double-case boiler-feed pumps meet these requirements—and 
= T 4 more. The best proof of their performance is their overwhelming acceptance by 
| America’s leading power producers. For they have been specified for the highest 
| pressure boilers in use today. And over 40% of all the I-R double-case pumps 
2900 1850 | sold are repeat orders—from users who know from, experience just what I-R 
| | boiler-feed pumps can do. 
2468 1849 
2395 1800 HERE ARE SOME OF THE REASONS FOR THIS PREFERENCE 
| 
2180 1795 | Their dependability is a matter of the modern steam generating plant. 
1894 | 1750 record...established by long, trouble- Whatever the pressure, or the capac- 
free service in many of the outstand- ity, Ingersoll-Rand can supply the 
| 1890 1745 ing high-pressure installations. right boiler-feed pump constructed of 
| | Their ease of maintenance is backed the proper materials. I-R engineers 
1868 1700 by their accessibility and simplicity will be glad to confer with you at any 
‘| | of design and construction, time to help you select the type of 
And their sleek, streamlined appear- pump that best meets your individual 
= 7 ail ance, too, is a worth-while asset in operating requirements. 








Ingersoll-Rand 


Cameron Pump Division 388-10 
11 Broadway, New York 4, New York 





Oil AND GAS ENGINES 


COMPRESSORS + AIR TOOLS + ROCK DRILLS + TURBO BLOWERS + CONDENSERS + CENTRIFUGAL PUMPS + 
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HAS THESE yy 


‘MONEY-SAVING 
wey QUALITIES | 





Specify 
DARTS — because in length 
of service they cost least. 


E. M. DART MFG. CO. 


Providence 5, Rhode Island 


sealed in and made to U. S. Navy search- 
light gear-train specifications. 

Tool is designed to take all Rawldril 
sizes from 5/32 to % in. Tool socket is a 
9/16 in. hex opening, which makes adapta- 
tion of tools for special purposes very 
simple. By means of the flats in this hex, 
rotary metion under power is conveyed to 
drill bit while hammer blows are being de- 
livered. This combination of compression 
and rotation is necessary in drilling tile or 
brick, etc. Rotation may be omitted when 
not needed. Dril-Hamer Co, Box 158, 
Planetarium Station, New York 24, 
N.Y. 





Control Transformer E210 


DESIGNED SPECIFICALLY for service with in- 
dustrial control equipment requiring a 
high, momentary inrush current, this trans- 
former, because of its low impedance wind- 
ing, offers good regulation during peak 
current periods. Either one- or 2-fuse and 
bracket assembly units may be mounted 
directly on the transformers to provide 
secondary circuit protection. 
Transformers are available in 50, 100, 
150, 300 va at either 50/60 or 25 cycles 
and 500 va at 50/60 cycles; primary volt- 
ages of 220-440, 550, 440, 380 and 220, and 
secondary voltages of 110 or 24. Industrial 
Controller Div, Square D Co, 4041 N 
Richards St, Milwaukee 12, Wis. 


Filter E171 


CELLULOSE RECHARGE FILTER fits Nugent 
filter shells. The Nupak is graduated in 
density so dirty oil under filtering passes 
into a large and coarse surface, then 
through progressively smaller fiber until 
particles as small as a few microns are 
taken out. Unit is recommended for in- 
ternal combustion engines where fuel or 
lubricating oils enter the filter at low 
viscosity. Wm W Nugent & Co, 410 N 
Hermitage Ave, Chicago 22, Ill. 





Water Heater E151 


TANKLESS WATER HEATER for water-to-water 
heat transfer is made for connection out- 
side the boiler itself. The heat comes from 
hot water within boiler. This hot water is 
pulled out from near the bottom of boiler 
circulation system and pumped by a booster 
pump over a tube bundle and through re 
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HERE’S A PACKING 
SUITABLE FOR TEMPERATURES 


UP TO 


Ankorite No. 909 is a square braided 
asbestos packing, soft and pliable, suit- 
able for any packing purpose on tem- 
peratures up to 500°F. 


Contains no graphite and is lubricated 
with a high temperature white lubri- 


BALTIMORE, MD. 
BOSTON, MASS. 
BUFFALO, N. Y. 
CINCINNATI, OHIO 
CHICAGO, ILL. 
CLEVELAND, OHIO 


DAYTON, OHIO 
DETROIT, MICH. 
HOUSTON, TEX. 
INDIANAPOLIS, IND. 
LOS ANGELES, CAL. 
MILWAUKEE, WIS. 


. ANKORITE #909 


BRANCH OFFICES 


500°F 





cant, adaptable to any food handling 
apparatus. 


Also ideal for packing against gasoline 
and other hydrocarbon solvents, and on 
stainless steel parts. 


MONTREAL, CANADA 
NEW ORLEANS, LA. 
NEW YORK, N. Y. 
PHILADELPHIA, PA. 
PITTSBURGH, PA. 
WILMINGTON, CAL. 


SAN FRANCISCO, CAL. 
SEATTLE, WASH. 
SPOKANE, WASH. 

ST. LOUIS, MO. 
TOLEDO, OHIO 


THE ANCHOR PACKING COMPANY 


GENERAL OFFICES: PHILADELPHIA, PA. 


FACTORIES: MANHEIM, PA., ELKHART, IND., MONTREAL, CAN. 


FIBROUS AND METALLIC PACKINGS FOR EVERY 


INDUSTRIAL PURPOSE 
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SOLID 
STEEL 
ROTOR 


TEAM TURBINES 





















SIMPLE DESIGN FOR ACCESSIBILITY 


Inlet and exhaust connections are located in lower half of 
casing which is horizontally split to allow easy access to all 
internal parts. Rotating unit including governor head may 
be removed without disturbing alignment of the unit. 





Ejector Shaft Packings 
eliminating 
steam leakage to the oil 
reservoirs. They require 
a minimum of mainten- 


assist in 


ance 


vailable in 
er eate stage 
types up iy 
approximate y 
1200 HP rating- 
Center SU¥P~ 
ported frames 
are available 
when required. 


RUGGED CONSTRUCTION FOR RELIABILITY 


Whiton rotors are made from a solid steel forg- 

ing with semi-circular buckets milled in the rim 

to give strength where it is 7 

needed. End thrust is mini- 

mized because the path of Z 

the steam is always at right we 

. 

eee 

Whiton Turbine Bear- 

ings are horizontally 

split for easy removal 


angles to the shaft 

They consist of bronze 
or semi-steel shells with 
babbitt liners, precision 
fitted at the factory. 





Nozzle block with reversing 
chamber is solidly mounted on 
turbine casing steam chest. It 
utilizes power to the utmost by 
redirecting steam jet with a 
circular action into rotor 
buckets 


SAFETY GOVERNING DEVICES FOR TROUBLE-FREE OPERATION 


Standard equipment includes Constant 
Speed Governor with V-Ported Governor 
Emergency Governor with In- 
dependent Valve 


Valve 


Strainer 


Whar 
~ [B56 


Two oil rings per bearing sup- 
plemented by water cooling — Sentinel 


Type Casing Relief Valve — Additional 
accessories available as required 

Steel Plate Steam Whiton Steam Turbines are under 
continuous rigid inspection during every 
step of their manufacture. 


THOUSANDS OF SATISFACTORY INSTALLATIONS 
Write for complete information 


WHITON 
NEW 


MACHINE 
LONDON 


COMPANY 
CONN U.S.A 


also makers of Fine Lathe Chucks * Gear Cutting Machines * 





Production Milling Machines * Centering Machines 















turn piping back to top part of boiler at a 
point below the water line. 

The water undergoing heating passes 
through tubes making up the tube bundle 
in the heater and back out to service fix- 
tures. A hot-water control installed in hot- 
water service supply line starts booster 
pump whenever service water gets below a 
desired degree. The pump keeps pushing 
water through until service water reaches 
correct temperature. Capacity ranges from 
200 to 2000 gph of service water, raised 
from 40 to 140 F in the WU model for 
boiler waters of 180, 200 and 210 F. Bell 
& Gosset Co, Morton Grove, Ill. 








Storage Battery E202 


AMONG THE PRINCIPAL FEATURES of this 
glass-jar storage battery are long life, im- 
proved electrical characteristics, increased 
output per unit of space, and less weight 
per amp hr output. The unit is designed 
for service in supplying power in electric 
utilities, railway signaling, telephones, 
emergency power and lighting, and for 
other applications where long battery life 
is desirable. 

Positive plate of this battery features 
Manchester type construction, consisting 
of a grid cast of a lead antimony alloy in 
which the active material is in form of 
pure lead buttons. Permanized negative 
plate is made of a lead antimony grid or 
framework and a series of vertical ribs 
connected by short horizontal bars. Plate 
separators are of specially treated wood in 
combination with low-resistance slotted 
plastic separators. Heavy terminal posts, 
equipped with copper inserts, aid in ob- 
taining a high rate discharge character- 
istic. Electric Storage Battery Co, 19th 
St & Allegheny Ave, Columbia 32, Pa. 


Intake-Snubber E174 


AIR-INTAKE SNUBBERS for use on all two- 
and four-stroke stationary and marine en- 
gines (diesel, gas or dual fuel) also serve 
centrifugal and positive displacement com- 
pressors and blowers. Series SDA are 
available in pipe sizes from 1 to 30 in. in- 
clusive. 

These intake snubbers work on the same 
principle as exhaust snubbers. Incoming 
pulses of air are snubbed so oscillating flow 
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Above: Four 600 hp., 180 rpm., engine-type $ 
E-M Synchronous Motors are driving Ingersoll- . . 
Rand ammonia compressors in refinery of Right: The horizontal ammonia compressor in 
the Standard Oil Company of Louisiana ot this installation is being driven by a 400 hp., 
Baton Rouge 200 rpm., E-M Synchronous Motor. 





ENGINEERING “The Most Dependable Drive” 
FOR BETTER COMPRESSOR PERFORMANCE 


@ E-M Synchronous Motors are commonly known __ proper synchronizing—power factor correction— 
’ as “‘industry’s most dependable constant-speed improved motor protection against overload, short 
drive,” a reputation that seems especially warranted _ circuits, foreign materials—the use of full-voltage, 
by their year-in-and-year-out dependability in | automatic starting when possible. But the biggest 
driving the big refrigeration compressors used in single reason for the great performance of these 
refineries and by cold storage establishments and motors is their extra-tough construction from their 
other industries. multi-layer insulation of their stator coil to their 
Behind this record of dependability are the many welded, rolled steel frames. 
refinements in synchronous motor construction For synchronous motors that will function with 
perfected by this company over a half century. full efficiency in every installation, come to this 


‘ ei arters of pacemaking sync 1 
When engineering a compressor motor for the headquarters of — aking i hronous agg 
developments. Write now for our publications 175 


best possible performance under the conditions of a ; eh i ; 
and 181, or call in your nearest E-M field engineers. 


particular installation, E-M engineers are in a posi- 
tion to take full advantage of such important E-M ELECTRIC MACHINERY MFG. COMPANY 
developments as Polarized Frequency Control for MINNEAPOLIS 13, MINNESOTA 


1200-TPA-2082 


SPECIALISTS IN 
MOTOR ENGINEERING 


iw 
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of air is smoothed out. There is no ap- 
preciable restriction of the intake pipe. On 
compressor intakes the snubber works best 
when closest to compressor. Burgess- 
Manning Co, Libertyville, Ill. 







Pressure 
Reducing — 
Costs 























MHI 


a a 


Lightning Protector E217 


THYRITE LIGHTNING PROTECTOR is for service 
with meters and industrial power service 
entrances. It is rated at 0-650 v and is 
available for either indoor or outdoor in 
stallation on single or polyphase secondary 
circuits. 

Single-, double- or triple-pole assemblies 
are enclosed in compact cylindrical alu- 
minum cases with provision for either nip- 
ple mounting through knockout holes of 
meters or bracket mountings to building or 
pole. Flamenol line and ground leads ex 
tend 18-in. outside threaded nipple. Gen- 
eral Electric Co, Schenectady 5, N. Y. 





“4 


pee, 


No. 227 
For Water and 





Air Service 


When You Use 
Masoneilan Regulators 


mae 


oe 


You'll find thousands of Masoneilan Regulators in hundreds 
of plants giving accurate pressure reducing service in various 
types of application. For instance, the No. 227 regulator, il- 
lustrated, accurately maintains uniform industrial water 
pressures. 

It stops “singing” and splashing from fixtures without cut- 
ting down flow . . . reduces strain on plumbing. In addition. 
the rugged construction assures long operating life with min 
imum maintenance. Body Ratings: 150 psi... Reduced 
Pressure Ranges: Sizes 4” to 1’ — 10-60 psi; sizes 114” to 112” 
— 10-40; 30-60 psi; size 2” — 15-40; 30-60 psi. 

Also available for air service in sizes from }4" to 1". 

Your local Mason-Neilan industrial distributor 





%, 


; 
4 
: 
; 








Welding Alloy E167 
A HICH SILVER ALLOY, Eutec-Silver-W eld, 
is stored in a handy pocket container, the 
Economizer, in a coil that feeds through 
a small hole in the top of the unit. A 
separate compartment in bottom of con 
tainer has a jar of Eutector Flux for low 
heat application. All torches—oxyacetylene, 
gas, gasoline—may apply the welding alloy. 
Eutectic Welding Alloys Corp, 40 
Worth St, New York 13, N. Y. 


| 
d 


is ready to serve you from his stock 


‘ 
PEL YRS he aE 





: Balancing Ways E160 
Mason-Neilan Regulator Company i ae A I OO 
1186 ADAMS STREET, BOSTON 24, MASS., U.S.A. ed balancing ways can be set up on 


Sales Offices or Distributors in the Following Cities: New York + Syracuse + Chicago + St. Louis floor or bench. They permit static bal- 
Philadelphia + Houston + Denver + Pittsburgh + Cleveland + Cincinnati * Tulsa + Atlanta ancing without centering. Work is carried 

Los Angeles + San Francisco + Salt Lake City + El Paso + Boise + Albuquerque * ee : lisks : } 
Mason-Neilan Regulator Co., Ltd., Montreal and Toronto on free-turning disks that have been 
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' 2 yo 
. OIL REFINERIES insist on Fast’s Couplings to keep their + 
*machinery running, because they know Fast’s vii 
eliminate all shutdowns due to coupling failure! This Coupling 
has been in service since 1931. 





POWER PLANTS use Fast’s Couplings because metal-to-metal 
seal, absence of perishable parts, virtually eliminate shutdowns! 


OUR production figures go up and stay up when your vital 

equipment is protected with Fast’s Couplings, because Fast’s 
virtually eliminate all shutdowns due to coupling failure. Fast’s use 
no perishable parts or packing rings... they are the original gear-type 
coupling that rea/ly guards load-carrying oil from moisture, abrasive 
dust and grit! Fast’s have exclusive ‘“‘rocking bearing” principle that 
gives sure metal-to-metal seal. 
When you specify Fast’s you get years of top engineering experience, 
Koppers’ high standard of workmanship, and unexcelled coupling service 
including available parts if required by change of drive, even if your 
Fast’s have been running for 30 years. You save money, eliminate 
bottlenecks with Fast’s on the job, because machine and motor life is 
prolonged, upkeep costs are cut, shutdown losses reduced. Find out 
about Fast’s! Use the handy coupon, or write today for free catalog. 
Address: Koppers Co., Inc., Fast’s Coupling Dept., 245 Scott Street, 
Baltimore 3, Maryland. 


fe 
KOPPERS 
WwW 





Ai Pe, COUPLINGS ix cicssiains 
Agning PY c6eccesesse 
Address... 
City 


r--- 
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FAST'S COUPLINGS COMPENSATE 
FOR ALL MISALIGNMENT 


The floating sleeve takes a neutral position. 
All forms of misalignment are compensated 
for between the lubricated faces of the 
splines, equally di- . ; 
vided between the ) 9 2) | 4 
driving and driven fei. ’ 
members. Theentire 
assembly revolves 
as one unit. 






more: 


The above 99 d di ar di te the 
Fast's principle. 





SB OOOO 8 OE OS a 


MAIL COUPON FOR FREE CATALOG! 


KOPPERS CO., INC., FAST’S COUPLING DEPT., 

245 Scott Street, Baltimore 3, Md. 

Please send me your new Fast’s Coupling catalog which contains 
all the facts and specifications. 


Title 


Zone State 


L 
L 
ewe em ew ew ee em ew ee em ew ee ew ww ewe ee Hl 
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S Reasons 
STRONG Traps 


ane cary to maintain! 











Look for these three STRONG low-maintenance fea- 
tures in the STRONG 80 Series Inverted Bucket Trap: 
1. Anum-Metl Valve and Seat—guaranteed 

leakproof for one year; 
2. Bolted-in seat design—insures tight seal, 
easy servicing; 
3. Stainless steel bucket and trim. 
Compare these features with other traps! 

STRONG 80 Series Trap sizes 14" to 214”, pressures 
to 250 lbs., temperature to 500°F. (forged steel for 
higher pressures). 

Dual outlet simplifies piping, bottom inlet keeps 
trap cleaner. Years of trouble-free operation assured 
by super-STRONG construction. 

Catalog No. 68 describes inverted, open bucket 
and other types of STRONG traps. Write today. 


*Trade Mark Reg. U. S. Pat. Off 


STRONG, CARLISLE & HAMMOND COMPANY 
1392 West 3rd Street 


Cleveland 13, Ohio Anum Men 


Reg trode Mork 






Strainer 








illic a” neat alia care 








hardened and ground. Solid-end castings 
support these disks. These end castings are 
movable on two shafts to allow positioning 
different sizes of work. 

Equipment can be supplied in four sizes, 
depending upon swing. They are 10 in., 
20 in., 42 in. and 60 in. Crown Indus- 
trial Products Co, 1309 W 69th St, 
Chicago, Ill. 





Portable Service Light E209 


Mover 505 features a concentrating lens 
and a universal mounting that permits aim 
ing the light where it is most needed. As a 
result, foot-candle reading is 642 times that 
of a plain bulb at a 2-ft distance. 

Universal mounting permits adjustment 
through a full circle, horizontally and 270 
deg vertically. It is equipped with a stable, 
non-tipping base for stand-up use. Spring- 
steel feet may be removed and base fas- 
tened on ceiling for overhead lighting, or 
handling case may be detached for service 
as regular portable light. Device is fur- 
nished wtih vinyl thermoplastic cord that 
is unaffected by oils, greases, moisture, 
common acids or alkalies. MeGill Mfg 
Co, Valparaiso, Ind. 





Laboratory Furnace E165 


EXPERIMENTAL IGNITING and ashing of fuels 
as well as precipitate drying can be carried 
out in a new line of electric muffle furnaces. 
Type MM has a synchronous motor-driven 
variable cam that operates an on-off switch 
once a minute. A setting knob allows 


POWER «+ May 1949 





@ WALLS OF UNIFORM THICKNESS 
@ SMOOTH INNER SURFACES 


@ PRECISION FORMED TRUE 
ANGLES — RADII — CIRCULARITY 


@® CONTROLLED GRAIN 
STRUCTURE OF METAL 
— STRESS RELIEVED 


© STRENGTH WITH 
MINIMUM WEIGHT 


... Globe's precision process pro- 
duction from Globe seamless steel 


tubes to Globe Welding Fittings 


All of these advantages are yours 
in Globe Welding Fittings. 
Globe’s metallurgical experience 
and highly specialized produc- 
tion and processing facilities are 
utilized beginning with the pro- 
duction of Globe seamless steel 
tubes and continuing through 
every step to the finished Globe 
welding fittings. 


There's plus value in 
Globe Welding Fittings 
— send for the catalog. 


GLOBE STEEL TUBES Co. 
Milwaukee 4, Wisconsin 


Producers of Globe seamless stainless 
steel tubes — Gloweld welded stainless 
steel tubes — carbon — alloy — seam- 
less steel tubes — Globeiron seamless 
high purity ingot iron tubes — Globe 
welding fittings. 


GLOBE 


PRECISION PROCESS 
WELDING FITTINGS 


\ d DISTRIBUTORSHIPS AVAILABLE 


Distributors are invited to write for 
complete information and details 
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ROTOJET Air-driven 
Motor Model 525 with 
swing-frame head 
and universal joint for 
2%" to 3" 1.D curved 
tubes 


to make 
tough tube 
cleaning jobs. 


EASY 


Power is the stuff that makes the new 
ROTOJET stand out from all other tube 
cleaners. It makes tough jobs ridiculously 
easy Uses less air, too. Get a powerful, 
rugged ROTOJET, and no other 
cleaner will ever satisfy you Air 
or water-driven models for prac- 
tically any size straight or curved 
tubes 





ELLIOTT COMPANY-ROTO DIVISION 





153 Sussex Avenue 
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Newark 1, N. J. 





positioning the cam so any powe% input 
from 5% to full power may be oljtained. 
The result is a furnace temperatufe any- 
where from 300 F to 1750 or 2000 F. Five 
available models vary from 4x3x8 in. to 
10x6x18 in. Cooley Electric Mfg Corp, 
38 S Shelby St, Indianapolis 7, Ind. 


Turbine Pumps 


THESE ARE for water 
supply, condensate-return and _boiler-feed 
services and for any nonviscous, nonabrasive 
liquids handled against moderate pressures. 
The pumps are available in capacities of 
2 to 10 gpm and 20- to 100-ft head in 
water at 1750 rpm or 2 to 8 gpm, and 100 
to 200-ft head in water at 3450 rpm. Im 
peller on stainless-steel shaft runs in two 
ball bearings. Roy E Roth Co, Rock 
Island, TH. 


E179 


PUMPS designed 


qt Y, «— Decanting 
iu ‘S } gear 
f ro i = 
= we . = . J Decanting 
f 4 tube 


Seretvec sermrsestert terrace... 


NE 
——= [ Chemical 
outlet 
ot _— 
Chemical Feeder E154 
SPECIAL DECANTING GEAR automatically 


lowers swing-pipe decanting tube in chem- 
ical agitating tank to feed chemicals into 
water softeners in proportion to raw-water 
flow. A raw-water meter paces the opera 
tion. 

A flexible cable attached to a shaped 
and grooved drum positions decanting tube. 
Rotation of drum pays off the cable and 
lowers tube. Oil-immersed gears drive the 
drum from a 1/40-hp synchronous motor 
operating from 110 v, 3 phase, 60-cycle 
Worthington Pump & Ma- 
chinery Corp, Harrison, N. J. 


current. 


Time Switch E195 


WeaTHER-CHRON controls night setback of 
building temperature. It can be wired into 
the regular room thermostat circuit. In 
operation, the set to the time 
the building is to be warm in the morning, 
while shutdown time is set at the earliest 
time heating may be cut off in the evening. 
Weather-Chron anticipates building’s need 
for heat and automatically changes the 
time heating starts each morning and shuts 
down each evening as the weather changes, 
heating the colder it is 
outdoors. During the day, the regular room 
thermostat maintains building temperatures 
at the comfort level. 


device is 


starting earlier 


Where desired, a night thermostat may 


be used as a low limit control. On ex- 
tremely cold nights, when outdoor tem 
peratures drop below a pre selec ted level. 
building temperature will be held at the 
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OHIO EDISON CO. is one of the many light and power companies 
throughout the nation that use OIC Valves. Pictured is the Ohio 
Edison Gorge Power Plant that supplies a portion of the elec- 
ricity requirements of the Greater Akron area. 











SETS THE PACE 
IN VALVES 












IN THE NATION’S LIGHT AND POWER PLANTS 


OIC Valves are the answer to the demands of light and power companies for valves that 
function with absolute precision and safety for long periods of time. There are good 
reasons — dozens of pace-setting features that show why OIC Valves are steadily gaining 
nation-wide preference. 








There are no flow obstructions to cause turbulence and pressure drop in OIC Valves. 
OIC Valves have streamlined, straight-through ports with inner walls as smooth as glass! 
The heavy I-beam wedge rises entirely clear of the fluid passageway. There are no 
recesses or pockets between the valve body ports and the seat openings. And OIC Valves 
are built with rugged strength to withstand the highest pressures. OIC Valves give you 
extra body-wall thickness . . . precisely calculated flange and gasket dimensions . . . 
accurate distribution of materials to prevent concentration of stresses in any one part. 


OIC Valves save you money by helping you avoid extra pumping. You get steady 
pressure you can depend on! You handle your flow requirements more efficiently — more 
economically! 


Eliminate Change- 
Over Difficulties 
with the Handy 
OIC Cross 
Reference Chart 
Just check the num- 
ber of the valve that 
you wish to replace, 
look in the OIC Cross 
Reference Chart, and 
you will find the num- 
ber of the OIC Valve 
to replace it. For your 


NALVES 





free copy, write to The ; 0-549-10 
puny, Wedneor, 0. CAST STEEL * FORGED STEEL * IRON © BRONZE 
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SJ, controts! 
Zz Manzel Feeders 
help keep valves, 





traps, etc. scale- 
\ free 
BOILERS! 
Manzel Chemical \ a 


Feeders reduce 
scale, save heat, 
save steam, save 
fuel. 










FEED PUMPS! 


Manzel Chemical 


Feeders reduce 
corrosion of liners. 





\ 
TUBES! 
Manzel Feeders 
cut down burns, 
prevent costly 


leaks \ 
F a V 


Tursines! =. 


Manzels minimize 
blade erosion, 
save expensive re 
placements. 


HOT WATER LINES! 


Manzels cut down 
corrosion, increase 
pipe life. 


gineers Use Manze! 
ed Water. 


Automatically 


@ Whatever chemicals are recommended by corrosion experts, there is a 
Manzel Feeder to inject them automatically into your water lines in the 
exact proportion needed. 

Manzel Chemical Feeders are available for operation from reciprocating 
drive, from rotary drive, from electric motor drive, and from gas or air 
pressure. They have been famous for many years for dependability, aceu- 
racy and economy. You, too, can reduce replacement and fuel costs, pre- 
vent breakdowns, insure profitable operation. Call your nearest Manzel 
representative or write... 


Manzel Inc. now supplies repair parts for all 


326 Babcock St. 


models of Bowser and Torriagton Lubricators. 
Buffalo 10, N. Y. 


Builders of HIGH PRESSURE METERING PUMPS Since 1898 
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daytime level throughvut the night. When 
the extreme low is reached, after heating 
has been shut down for the night, heating 
is started up again regardless of the time. 
Device also eliminates all heating in mild 
weather when outdoor temperature rises 
above 65 F. Weather-Chron can be added 
at any time and used directly with any and 
all existing thermostatic controls. Weather 
Controls Div, Automatic Devices Co, 
53 West Jackson Blvd, Chicago 4, III. 


Rod-Carrier E159 


Hanpy, on-the-job supply of welding rods 
fits into Rod Hod, an all-steel welding rod 
carriage rack designed for portable shop 
use. Unit, 15% in. high x 9% in. dia, is 
sold with a supply of 16 different sizes and 
types of welding rods. These rods include 
No. 130 Red-Rod, No. 140 Production-Rod, 
No. 85 HY-Test-Rod, No. 100 Hard-Rod, 
No. 650 Tool-Rod and No. 44 Nicol-Rod. 
Marquette Mfg Co, 307 E Hennepin 
Ave, Minneapolis 14, Minn. 





Unit Heater E153 
DIRECT-FIRED UNIT HEATER, Model 300, 
stands 7 ft high, is 30 in. in dia. It has a 


Btu output of 300,000 per hr. Completely 
packaged, all it needs to place it in opera- 
tion are fuel, electrical and flue connections. 
Heated air 
without 
Corp, 


goes directly to working area 
velocity. Prat-Daniel 


East Port Chester, Conn. 


too much 


Gas Valve E197 


DESIGNED FOR RELIABLE CONTROL of natural, 
manufactured, mixed and liquefied petro- 
leum gases to space and unit heaters, cen- 
tral, floor and wall furnaces and boilers, 
B-50 valve has no packing gland or bellows 
and low current consumption of 5 
watts. It is for low- or line-voltage applica- 
tions. Standard model and manual-opening 
model are with or without electric trip. 
Envelope size of valve makes it easy and 
simple to adapt to any gas-fired heating 
installation. It is of packless construction. 
All body parts are die-formed aluminum of 
high density and tensile strength. 

['wo small sizes are %- and %4-in. inside- 
pipe size, diameter 2% in. Two medium 
sizes are % and % in. inside-pipe size, 
diameter 3% in. and three larger sizes, 1, 
1%, and 1'4-in. inside-pipe sizes, diameter 
5% in. Also available in packaged sets 

(Continued on page 198) 
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PLANT EQUIPMENT NEWS 


Reader Service Page for New Products and Literature 
Use the handy FREE service cards for additional information on this month's new products or for 


copies of latest trade catalogs. 


AIR CONDITIONING, HEATING, 
REFRIGERATION AND VENTILATING 


7 COLD STORAGE DOORS—Jamison 


M 
moderately low temperatur 


zero and 
sub-gero uses and special cold-storage 
applications. 
2 UNIT HEATERS — Trane Co, 
Crosse, Wis. 566- @ bulletin No. 


DS-327-B gives construction features of 
Trane propeller type unit heaters. Spec- 
ifications are included. 


3 AUTOMATIC FILTER — Dollinger 
Fs 11 Centre Pk, Rochester 3, 
page bulletin describes new 

Model 3 4-stage automatic filters. 


Photos, tables and diagrams of the 
equipment are included. 


REFRIGERATION CONDENSERS 

—Henry Vogt Machine Co, 1000 W 
Ormaby St, uleville 10, Ky. o-eage 
bulletin No. RC-1 covers Vogt ammon 
and freon refrigeration condensers. 


bea FS alana AND NOZ- 

+ Se Mfg Co, 
2, Chicago 12 , Ill, Loose- 
talog disc ks water cool- 
ing towers and industrial spray nozzles. 
Complete _ and drawings 


are includ 
BOILERS AND AUXILIARIES 

& REFRACTORY weerene aes: Ad- 
vertising Div, Babcock S Woes 


New York 6, N. Y. 
‘. refractory cast- 
mortar bes 


Co, 85 Libert 
as egy) Rk..." oe 3 


og 
products yt their character- 
inties and indicates typical applications. 


7 PLASTIC ee P-2, 

Walsh Refractories rr. 70 N 
First St, St. Louis 7, Mo. Bulle’ 
titled “Here’s Longer Life For 
Furnace Linings,” covers Walsh plastic 
firebrick. 


= 


& oe FURNACE GAS BURN 
= y En Corp, 580 Firth 
Ave, New ; York 19, 4-page bulletin 
No. 600 discusses ‘complete ie of blast 


rners. — etin in- 


primary 

yg OIL-BURNING srevqne-aim — 
ah Heating hay F 11 Par be oie 

Yo page ulletin No 22- a 

EsSines Simplex orizontal rotary type 

oll burning systems. 4-page bulletin 

No. 123-41 discusses Simplex Smeey 

turbine type oil burning system 

10 DYNAMIC PRECIPITATO 
American Air Filter Co, First and 

Central Ave, Louisville 8, Ky. 

dust control bulletin No. 

the redesigned Type N Roto-Clone. 

1 1 JAW CRUSHERS — Pennsylvania 
Crusher Co, Liberty Trust Bidg, 

Philadelphia 7, Pa. 12-page bulletin No. 


5011 features advancements made in 
jaw crusher design in recent years. 


ELECTRICAL EQUIPMENT 


MULTIBREAKER LOADCENTERS 
—Westinghouse Electric Corp, P O 
Box 868, Pittsburgh 30, Pa. 4-page leaf- 


12 


fet, entitled “MO-2 and MO-4 Multi- 
breaker Loadcenters,” announces the 
availability from stock of these addi- 
tions to estinghouse line of load- 
centers. 
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HOW TO ORDER ADDITIONAL 


Be sure to fill out, one 
edna ha 
tion you order. (See sample, 
right.) This gives your request 
authority and helps the manu- 
facturer to address your copy 


When you have filled out com- 
pletely one space for each item 
of information you want, detach 
clong the scored lines and drap 
the cards in the mail. 


DATA 


. POWER ENGINGET... 


POUTR, 200 Wes end Sa, fw Tork 18, ¥. 


FILL OUT AND MAIL TODAY! NOT GOOD AFTER AUGUST 1, 1949 





Write here number of item 
in which yeu ere interested 


‘our Title... 


ene eeeweeee 





RONNIE, a <.incniticccnts odes sedi suserdeesesiesd pallens 


seeenen eee OPP e PIII ir Settee ry 


Weed TR isactas dcistaeseneccacs esti panne secon dcmas 
POWER, 330 West 42nd Si., Now York 18, N.Y. sje 


FAO ee Oe eRe R Tew ee ee eene rrrrrrr ory 





On ee ee ee eee 


| POWER, 390 West A2nd St., New York 18, WY. 











H power, 290 west 42nd St., Mew York 18, W. ¥. 








) Your Your 

, Compeny Wome..........-.. péweneuesthendeed tedecacehaye Company Nome 

a see . eeee PrETTTITTT LT eee eee Me 

Your Wome........-. peveaweeredoiodedonecspvcneveyecseres Your Nome 
Your Title... 
Your 
Company Neme 
RBG ad icsatovssienisacecccscscecsucssceceetabate bone 
Your Weme........ jebekpenadosccweslensi rpebeseaeibeues Pm 
WOW Tis sesn var éeccosctbcsonss setiocsonessnah oscese 


POWER, 330 West 42nd St., Now York 18, N.Y. 
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L PROD 
13% jay as eet 


Plymouth Ave, Louis 14, 
pu lication, tntitled “Wagner 
roduct News,” f ures the. 
electrical prod as toters, 
transfo 
GRAMS — Ge 
era ec’ ec! 
14 1 Blectris Schen 5, 
Y. 24- ‘e revised tin No. 
en “The and U 
of Electrical D lied With 


ments,” provides a p that 
enab) ho r 
maintain GE switchgear to make the 


diagrams that 
are customarily supplied with the 
Yes 


on 
tion, operation and testing of ballasts 
for fluorescent lamps. 


‘T.) PUSHBUTTON STA Troha 
ler-Hammer, Inc, 94 titted 
Milwaukee 1, Wis. Folder, gentith 
“Pushbuttons Unilimi 
complete line of stan ont hat cae 
uty pushbutton stations. 


MAINTENANCE AND 
PE 1 &, 


— Parker Appliance 
Porm tre 5 2 tuclia Av Cleve a Es 
Lid Netin No. A44 describes han 


tools for précision cutoff of co 
eee and steel tubing, 


NCE — Breuer 
enswood 


practically ev 7 proviem of plant and 
very pro om o nt an 
nstitution fioor ore and maintenance. 
ent necessary, steps 

ed "with both old and new 
type and pompoeistes. 
and factudes a a tein removal chart 


g HOLE SAWS AND REPLACE- 
BLA 


202 Walton St, sore ‘N.Y. gO 
a racuse 

onsaieg. gf ©. 149, describes som- 

pape line of Misener hole saws, replace- 


t blades and part 
METAL CUTTING TOOLS — Chi- 
o-Latrobe Twist Drill Works, 


the Chicago-Latrobe ise of 
metal cutting tools. 


21 x ive Ce a948 OILERS—Trico Fuse 
2948 N 5th St, Milwaukee 
2, Wis. © Sitietin No. 31 features a new 
barrie ak “, ba automatic lubrica- 
jon for solid, wick and waste-packed 
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MATERIALS HANDLING 
22 MAGNETIC SRFARATORS—Eries 


Erie, Pa. 8-page ca 
——— full information on plate —— 


? Ee. ic = ys, magnets drums 
cau pipe 


23 Eleva EQUIPMENT — Otis 
Elevator Co, 260 Eleventh Axe, 
Y. 16- e booklet No. 


B eTasceaioy” describes electronic 
signal control elevators, 8- e bulletin 
No. 2054-9410 presents Otis electronic 


touch button aoa’ fixture. 6-page re- 
rint No. a a entitled ov 
tairways” by ae J ge 2 discusses 

the subject thoroughly. ul 

B-672 (8450) eovers: "tpetation of Otis oil 

buffers. 


2 EARTH MOVER—R G_LeTour- 

neau, Inc, Peoria, Ill. Broadside 
No. TP-167 gives informative data on 
the now electric-control C Tournapull. 
In addition to presenting specifications, 
the broadside features action photos 


ye” eep grades, 
shine febvte- to- fon. ane over the 
ios 
28 3 . aes SLINGS—A_Leschen 
Ro Co, 5909 ‘Kennerly 
Ave, Se. a’ Mo. 12- e bulletin 
No. FLS-49 RUF A flat-laced wire 


rope slings. 


2 CONVEYOR AND Bey Oren 


operations as coal and iron mining, food 
processing, packaging, handling of 
gree. stone, sand, sag el, ash 
nished cement, foun sand and hot 
materials. 


MECHANICAL TRANSMISSION 


27 = TRANSMISSION EQUIPMENT — 

tron tee ag Co, 129 ae 
St, New York 13, N. vie Some 
supplies 7 lete data, incitd s aos | 
on over items of the company’s 
broad ee pa power-transmission equ e. 
ment and conveyor supplies on han 
immediate delivery. 


28 BALL BUSHINGS — Thomson In- 
dustries, Inc, Samoa. N. ¥. 12- 
page engineering cata a} covers both 
the Precision Series A ball bushings as 
well as the new series B bearings that 
have just been put out on the market. 


29 mingna REDUCERS — Farrel-Bir- 
ap eo Co, 344 Vulcan St, Buffalo 

44-page bulletin No. 449 contains 
pie information about the com- 
pany’s line of speed reducers. 


METERS AND INSTRUMENTS, 
MECHANICAL 


30 MULTI-POINTER GAGES—Bailey 
Meter Co, oe Ivanhoe Rd, Cleve- 
land 10, Ohio. 5-page bulletin No, 163-B 
describes latest velopments in Bailey 
multi-pointer gages. 


31 FLOWMETER MANUFACTURE— 
Penn Industrial Instrument Cor 
3116 N Seventeenth St, Philadelphia 33 
Pa. 8-page bulletin No. 800 shows vari- 
ous steps in manufacture of Hays- 
coeees electric and mechanical dow. 
meters. 


32 a won ENGINE PYROMETER— 
Brist Co, Waterbury 91, Conn. 
12-page batletra No. P1239 describes 

approved Navy and commercial type 
a esel engine pyrometers and thermo- 
couples for all types of diesel engines. 


33! eng oy ace. CONTROLLING 

SsTRUMENTS — Bristol Co, 
Waterbury 91, Conn. Bulletin No, 138, 
entitled “Industrial Waste Disposal,” 
describes ap epteation of the company’s 
automatic pH recording and controlling 
instruments and recording flowmeters 
to industrial waste disposal operations. 


(Continued on page 196) 
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FORA» 


LIFT CHECK 
VALVES - 


designed and. built 
ta take PUNISHMENT 


a oe 
1 CAP—forms an efficient bev- 
eled joint with the body. The 
integral disc guide has long 
eons: with the disc stem for 
perfect alignment and result- 
ing free movement and posi- 
tive seating. It also cushions 
disc movement. 


2 UNION NUT—heavy and 
rugged. Can be removed and 
replaced without danger of 
distorting the body or weak- 
. ening threads. 

J~3 BODY —has heavy section at 
cap joint and end hex with 
long contact end threads. Seat 
is integral with body. 














THESE BRONZE LIFT CHECKS — rated 200 pounds and 

300 pounds—are especially suited to prevent back-flow on high velocity line 
or where flow is pulsating. Shut-off is quick, positive and tight. For use 

in horizontal lines only. ¢ (On low or moderate velocity lines, R-P&C 

swing checks are recommended.) e Get in touch with the nearest R-P &C 
District Office or R-P &C Distributor for information about Check Valves. 


: co Reading, Pa. + Atlanta + Baltimore + Boston + Chicago + Denver + Detroit 
Houston + New York + Philadelphia + Pittsburgh + San Francisco + Bridgeport, Conn. 


R-P & C VALVE DIVISION 


AMERICAN CHAIN & CABLE 
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Positive Drainage of Processing Units .. . 
increased Boiler Capacity and More Uni- 
form Operating Pressures . . . Greatly 
Reduced Fuel Consumption... PLUS Other 
Operating and Maintenance Savings 


Stickle Drainage for steam processing 
equipment provides for completely efficient 
unit performance. Stickle Traps allow heat- 
ing spaces to be filled continuously with 
live steam. Condensate is removed as rap- 
idly as it accumulates. Air is eliminated 
with condensate. Stickle Open Float prin- 
ciple supplies positive trap operation, and 
provides construction simplicity that frees 
traps of mechanical difficulties. Made in 
series designs for various drainage applica- 
tions and specific conditions of operation. 





STICKLE SERIES 100 TRAPS, designed for straight- 
in-line installation, meet the requirements of all 
types of smaller equipment operating at medium 
to high pressures. Capacity range, 250 to 5,000 Ibs. 
per hour. Described in Bulletin No. 115. 
STICKLE SERIES AE TRAPS have four times the ca- 
pacity of standard traps and handle drainage for a 
wide range of industrial processing, with equip- 
ment operating at medium to high pressures. Ca- 
acity range, 5,000 to 40,000 Ibs. per hour. See 
ulletia No. 315 for data. 
STICKLE SER‘ES 50 TRAPS are specifically designed 
to handle condensate from processing units operat- 
ing at high pressures having variable conditions of 
pressure and variable rates of condensation, such 
as submerged coils in large open tanks. Capacity, 
eight times that of standard traps, with capacity 
range of 18,000 to 46,000 Ibs. per hour. Ask for 
Bulletin No. 515. 
STICKLE SERIES T TRAPS have a wide range of ap- 
plication for draining units operating at medium 
and low pressures and on vacuum. The series in- 
cludes radiator traps, small to large utility traps, 
and traps of extra large capacities. Bulletin No. 415 
supplies complete information. 


= LViminale Waste ot wis 


Unit trapping of equipment combined with Stickle Differential 
Drainage and Boiler Return System permits all condensate to be 
returned directly to boilers at a temperature only a few degrees 
lower than steam at operating pressure. This represents 85 per 
cent, or more of boiler supply. Fuel saving, on average installa- 
tion, about 15 per cent, with a like ratio of increase in boiler 
capacity. Working pressures more uniform; flash steam waste 

liminated; and pumping costs and boiler and steam line main- 
tenance reduced. Ask for Bulletin No. 250. 


STICKLE STEAM SPECIALTIES COMPANY 
2265 Valley Avenue, INDIANAPOLIS 18, INDIANA 











Successfully Serving 

for More than 40 Years 
Paper Mills, Food 
Processors, Textile and 
Hosiery Mills, Laundries 
ond Other Manufacturers 
Using Steam 

for Industrial Processing 


STICKLE DIFFERENTIAL AN-D-BOITLER RETURN SYSTEMS * 
STICKLE OPEN FLOAT STEAM TRAPS © STICKLE REGULATING AND 
REDUCING VALVES * STICKLE OPEN COIL FEED WATER HEATERS 
AND PURIFIERS © STICKLE OIL AND STEAM SEPARATORS 
STICKLE TEMPERATURE CONTROLLERS AND OTHER SPECIALTIES 
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PIPING, FITTINGS, 
VALVES AND SPECIALTIES 


34 INSULATED PIPING DISTRIBU- 

TION SYSTEMS—Dept A23, Ric- 
wil. Co, Union Commerce Bldg, Cleve- 
land, Ohio. 32-page booklet, Section 
480-2, discusses such subjects as layout 
of the route, methods of estimating 
steam loads, steam flow charts and 
tables, properties of steel pipe, proper- 
ties of saturated steam, etc. 40-page 
booklet, Section 480-3, reproduces actual 
drawings used in a wide variety of in- 
sulated piping installations. 


35 THERMOSTATIC STEAM TRAPS 

—Sarco Co, Empire State Bldg, 
New York 1, N. Y. 8-page bulletin No 
250-A covers Sarco thermostatic steam 
traps for industrial service. 





3 FORGED-STEEL STRAINERS — 

Edward Valves, Inc, East Chicago, 
Ind. 4-page bulletin No. 712 gives con- 
struction and design details of Fig. 128 
forged-steel strainers 





3 LIGHTWEIGHT FLEXIBLE HOSE 

—American Ventilating Hose Co, 
15 Park Row, New York 7, N. Y. 14- 
page catalog No. 30 discusses features 
of Flexaust hose. Typical applications 
and installation data are included, 


PRIME MOVERS AND ACCESSORIES 


3 DIESEL ENGINES—Dept OE, Ben- 
jamin’s for Motors, 2124 Mill Ave, 
Brooklyn 10, N. Y. 32-page reprint gives 
complete specifications on every com- 
mercially manufactured diesel engine 
including horsepower ratings, model 
numbers and other important details. 


39 DIESEL ENGINES—Nordberg Mfg 
Co, Milwaukee 7, Wis. 6-page bul 
letin No. 165 discusses construction of 
Nordberg Type 4FS-1 4-cycle, one- 
cylinder, 44x54 in. diesel engines 





4 GAS ENGINE DRIVEN PLANTS— 

Kato Engrg Co, Mankato, Minn 
Catalog sheet, Form No. 1349, describes 
construction of Katolight gas engine 
driven plants 





WELDING 


4 ARC WELDING—Lincoln Electric 

Co, Cleveland 1, Ohio. 4-page bul- 
letin No. 464 covers Aluminweld, a 5% 
silicon aluminum alloy shielded arc 
electrode for welding aluminum in any 
form, and Aerisweld, a shielded are 
electrode for welding bronze, brass and 
opper. 


4 WELDING CONTROL—DV Weld- 

ing Controls, Oakland 11, Calif. 4 
page bulletin describes operating fea- 
tures of improved automatic start-stop 
de welding control 


43 ARC WELDING—Lincoln Electric 
Co, Cleveland 1, Ohio 8-page 
pamphlet, entitled “It's Welding Time 
has photos and drawings that show how 
plants in all parts of the country are 


using arc welding 


OTHER EQUIPMENT 


4 COMPANY HISTORY—Dowell Inc, 

Tulsa_2, Ohio. 20-page booklet 
tells how Dowell Inc, a subsidiary of 
Dow Chemical Co, has become a leader 
in a highly specialized fleld—acidizing 
oil and gas wells to increase production 
This booklet also discusses chemical 
removal of scale and sludge from in- 
lustrial equipment 


4 WALKWAYS AND LOADING 

RACKS—Black, Sivalls & Bryson, 
Inc 44-page catalog No. 54, section 6, 
part 1, discusses BS&B Safwalk walk- 
ways and loading racks 


4 SWITCH MODELS — Unimax 

Switch Div, W L Maxson Corp, 460 
W 34th St, New York 1, N. Y. Supple- 
ment to Unimax precision switch selec- 
tor describes new Unimax switch mod- 
els recently made available. The new 
catalog section, No. 492, provides com- 
plete electrical and mechanical per- 
formance data, dimensions and features 
of the new type. 
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Two Worthington 2500 kw, 
3600 rpm, 13,800 volt, 3-phase, 
60 cycle Turbine-Generator Units 
ot the Kaiser - Frazer plant 
in Willow Run, Michigan. 
They operate on steam at 250 Ib. 
initial pressure, 470° F. totul 
temperature, and exhaust at 
2714" vacuum. Steam is 
automatically extracted at 
pressures from 15-50 Ib. 
Installed in 1941, these 
Worthington Units supply both 
electric power and extracted 


steam for plant heating. 

















Worthington builds Turbine-Gener- 
ator Sets in sizes up to 7500 kw, and in 
all types—including straight condens- 
ing, straight non-condensing, extrac- 
tion, mixed pressure, mixed pressure 
extraction, low pressure and high back 
pressure. 

Throughout industry these units are 
generating lower cost power, requir- 
ing only minimum maintenance, 
chalking up records of 99% — and 
better—for continuous operation, year 
after year. 





| p= + 
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IN YOUR OWN PLANT 
Worthington engineers will be glad 
to study your power requirements, and 
to give you an estimate of the savings 
possible with the Worthington Unit 
that best meets your particular needs. 





COST-CUTTERS 
YOU CAN 
- DEPEND ON! 


a ~ Worthington Turbine-Generators 
‘a Set The Pace For Economical, 
Trouble-Free Operation 





For further details proving there's 
more worth in Worthington, call your 
nearest Worthington District Office, 
or write to Worthington Pump and 
Machinery Corporation, Steam Turbine 
Division, Wellsville, N. Y. 


WORTHINGTON 
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Afterthoughts are 


flyash 


COLLECTIO 





Breeching-layout design often does not provide enough space 
for an efficient fly ash collection system—where original engineer- 
ing has failed to look ahead. Every boiler plant, from here on, 
should pre-vision the realistic need for fly ash collectors—some day. 
You may be planning for present needs or for future contingencies. 
Whichever it is, Buell ca1 offer sound, experienced counsel, both on 
actual design and installation, and 
on the economics of space planning. 
Call in a Buell engineer, and satisfy 
yourself that a Buell system will do 
your job of fly ash collection most 
efficiently, or write for Buell’s fac- 


tual, new 32-page catalog today. 


Buell Engineering Company, 10 
Cedar Street, New York 5, N. Y. 





Engineered Efficiency in 


DUST COLLECTION 
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4 MINERAL WOOL INSULATION— 
industrial Mineral Wool Institute, 
441 Lexington Ave, New York 17, N. Y. 
26-page Commercial Standard No. CS- 
105-48 defines five forms of mineral 
wool commonly used in low-tempera- 
ture applications, Recommended spe- 
cification requirements for thermal 
conductivity, density, moisture sorption, 
corrosive properties, odor and fire re- 
sistance of mineral wools are given. 


4 SLUDGE REDUCER — Maxfal 
Chemical Co, 33 W 42nd St, New 
York, N. Y. 6-page folder tells how 
Fusol No. 1 steps up heat efficiency in 
oil burning systems. 6-page folder de- 
scribes Fusol No. 3 for diesel engine 
efficiency 
4 ELECTRONIC COUNTERS AND 
TIMERS—Potter Instrument Co, 
136 Roosevelt Ave, Flushing, N. Y. 4- 
page condensed catalog is a brief guide 
to the company’s line of high-speed 
electronic counters, scalers, counter 
chronographs and_ special electronic 
frequency measuring and computing 
equipment 


New Equipment 


(Continued from page 194) 


that include the new 7-70 snap-action 
thermostat, a 9-va transformer and thermo- 
stat cable. General Controls Co, 801 
Allen Ave, Glendale 1, Calif. 





Busbar Bender E239 


ALTHOUGH DEVELOPED for service in large 
power plants, the device is readily adapt- 
able for use in shop and field. Over-all 
height of bender is 18% in., while its 
total weight is 110 lb: It is capable of 
bending busbar up to 4 in. wide and \%4 in. 
thick. Flexo Machines Co, 456 N Aber- 
deen St, Chicago 22, IIL. 


Feedwater Control E196 


Weicnt-O-Warer uses the weight of water 
as a force to operate the feedwater valve. 
Device consists of an 18-in. balance cham- 
ber, hung on a spring to permit its rising 
and lowering, and is connected to the 
boiler through flexible copper tubing at the 
lop 

Bottom connection to boiler consists of 
piping with two swivel joints. Up-and- 
down movement of the chamber actuates a 
control valve that requires a force of less 
than one-half pound to actuate. Opening 
and closing of the valve controls amount of 
water fed to boiler. A drop of water level 
in the boiler causes water to flow from 
chamber back into the boiler. This lightens 
weight of the chamber, and since it is 
suspended on a spring, the chamber rises 
and opens the valve to feed more water to 
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CAPACITY OF 450-550 G.P.H. 


Now it is possible to obtain a larger 
De Laval “Uni-Matic” Oil Purifier than 
has ever been available before. The new 
No. 67 has a capacity of approximately 
450 gph. (Navy rating) when purifying 
turbine oil. On other oils, the 
capacity of the No. 67 will vary 
from 200 to 550 gph. depending 
on the viscosity and tempera- 
ture of the oil being purified. 


A De Laval “Uni-Matic,” 
whatever its size, is a complete 
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oil purification unit consisting of a 
De Laval centrifugal machine with in- 
tegral pumps, and, where desired, with 
heater. All De Laval machines make 
most effective use of centrifugal force 
to remove both of the chief 
contaminants of oil—water and 
dirt—and do it so completely 
that bearings receive the ulti- 
mate in protection, and fuel oil 
yields maximum B.T.U. value. 


@ Write for Bulletin MU-1. 








ACC ROCKLAND LIGHT AND POWER 
COMPANY’S NEW HUDSON PLANT 


Maximum operating economy, in 
spite of increasing power costs, was 
the primary consideration in the de- 
sign of the new 120,000 kw. (ultimate 
capacity) steam plant of Rockland 
Light and Power Co., at Tomkins 
Cove, N. Y. 

The first unit, of 20,000 kw., in 
operation since March, 1949, is one 
of a series of standard plants — de- 
signed by Burns and Roe, Inc., Engi- 
neering Consultants, to realize the 
ultimate in economy from both plant 
layout and equipment. Richardson 
Automatic Coal Scales were selected 
to assure accurate records of coal 
consumption. 

Two Model EE39, 200-lb. units, 
one right hand and one left hand, 









TO KEEP COAL 
COSTS DOWN 





each with 15T/Hr. capacity, auto- 
matically weigh coal from 290-ton 
overhead bunker to pulverizers. 
Scales were supplied complete with 
electric timer type “‘no-flow” alarm 
to warn of any interruption in flow 
of coal; dustproof, siftproof, double 
rack-and-pinion, ball-bearing gates to 
control flow; and dust-tight, flexible 
inlet connections to seal joints and 
eliminate pressure on scales. 

For over 40 years Richardson Au- 
tomatic Coal Scales have been help- 
ing central stations and industrials 
eliminate preventable coal waste and 
produce more power at less cost... 
a good reason for calling on Richard- 
son when you plan to modernize your 
present plant or build a new one. 


For further details on Richardson Coal Scales, write for Bulletin No, 1143-P. 


ane HARDSON SCALE COMPANY, Clifton, N. J. 


ATLANTA + BOSTON + BUFFALO - CHICAGO - MINNEAPOLIS - WICHITA 
NEW YORK - OMAHA + PHILADELPHIA + SAN FRANCISCO + DETROIT + PITTSBURGH - MONTREAL - TORONTO 
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boiler. Then as water level rises, flow 
from boiler to chamber increases the latter’s 
weight and it starts closing the valve. J A 
Campbell Co, 645 East Wardlow Road, 
Long Beach 7, Calif. 





Venturi Tube E231 


\VENTURI-TUBE ASSEMBLIES for line sizes 
between “% and 3 in. are supplied with 
welding ends, and stub-end welding nipples 
for measurement connection. They can be 
furnished in steel, stainless steel, monel, 
brass, bronze, or any other metal that can 
be obtained in tubular and bar form, and 
that can be readily welded or brazed. 
Manufacturer says tubes are particularly 
useful where line fluid velocities are so 
high that excessive differential range is 
required with an orifice plate, or where 
solids in suspension in the line fluid tend 
to deposit in the space immediately ahead 
of or after an orifice, or on the orifice plate 
itself. Republic Flow Meters Co, 2240 
Diversey Parkway, Chicago 47, Ill. 





Service Light E247 
PORTABLE, greaseproof service light has a 
convenient outlet built into the molded 
bakelite handle. The outlet serves as a 


handy tap for power tools, soldering irons 
or additional lights. 

No. 5025 service light is equipped with 
25 ft of vinyl thermoplastic cord and plug. 
McGill Manufacturing Co, Valparaiso, 
Ind. 


Packing E198 


RAINS PACKING eliminates lantern or seal 
rings in a stuffing box. Manufacturer says 
it can be used on any piece of mechanical 
equipment having a standard stuffing box, 
on either rotating or reciprocating rods, 
stems or shafts, and on pressures to 10,000 
psi. Lubricant-impregnated wood acts as 
reservoir of lubrication, which creates 
osmotic action, causing a continuous seep- 
age of lubrication on rod or shaft. A high 
sealing capacity is obtained by special 
angular shape of wood-metal units, because 
they arrange themselves around rod or 
shaft, forming a bearinglike wearing sur- 
face. It is manufactured in standard pack 
ings for all ordinary services, superheat 
packing for temperatures up to 1200 F, and 
special packings for alcohol, gas, oil, etc. 
Rains Wood Metal Packings, West 900 
Broadway, Spokane, Wash. 
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HERE IS THE 


‘Starting 





‘Moint 


HALL BOILER WATER CONDITIONING 


When Hall Laboratories recommends procedures for 
Boiler Water Conditioning, these procedures are “tailored 

to fit your plant. Hall service starts, therefore with a study 
of your plant, consider 


2) facilities and requirements for pre-treatment of water, 


ng especially (1) raw water supply 








it, and (4) steam uses. 




















Softening and other forms of raw water pre-treatment are 





I é 
often desirable and sometimes absolutely necessary. Hall 
considers these from t ‘ ew of results and costs 
n your specifie case, and helps you to get best results 
from equipment you already have. 








The treatment needed to give you the kind of water 
you want depends first of all on the kind of water you 


have, so samples of water from all sources availabl 
f1) ] 


to you are carefully analyzed in our Pittsburg! 


1} 
laboratories 














Thorough knowledge of your boilers and of pre-boile: 


equipment is essential in setting up a program of 
boiler water treatment. Type of boiler, pressure, 
capacity, kind of firing, nature and extent of load 
variations, and dozens of other facts must be con- 
sidered, as all of them have a bearing on boiler wate 


treatment. 

















Hall Laboratories studies the uses of steam in your 


plant, for the nature of these uses determines the 
quality of steam you need, and steam quality must 
be taken into account in prescribing the treatment 
best suited to your plant 








Every plant which has Hall service gets individual attention 

which is one reason why small as well as large plants find 
this service profitable. Hall Laboratories, Inc., Hagan 
Building, Pittsburgh 30, Pa. 
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HALL LABORATORIES, INC. 


(A Subsidiory of Hogan Corporation) 
CONSULTANTS ON 
INDUSTRIAL WATER TREATMENT 
HALL SYSTEM OF BOILER WATER CONDITIONING 
INDUSTRIAL WASTE RECOVERY AND DISPOSAL 
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For STRENGTH specity 
Tri-Lox 


RECTANGULAR 


OPEN STEEL FLOORING 





ONE SQUARE FOOT 


DEFLECTION 





The locked-in strength of Tri-Lok en- 
ables it to stand up under heavy loads— 
even on long spans. No rivets, bolts, or 
welds are used in the construction of 
Tri-Lok; this feature eliminates the possi- 
bility of loose joints. 

Tri-Lok is also available in Diagonal, 
or Super-Safety U-type Flooring, and in 
Stair Treads of all types. Write for Bulletin 
KM 1140. 


DRAVO CORPORATION 


National! Distributor for the 
Tri-Lok Company 


Sravo Bidg., Pittsburgh 22, Pa. 





Sales Representatives 
in Principal Cities 








pemapete S ECT vrive 


AT ANY SPEED 





The IMO pump can be connected 
directly to turbines, motors or other 
machinery without the use of reduction 
gears. 


Operated at high speed, it is excep- 
tionally small and compact in proportion 
to its capacity 

IMO pumps can be furnished for 
almost any capacity and pressure re- 
quired for pumping oil, hydraulic con- 
trol fluids and other liquids over a wide 
viscosity range 

For further information send for 
catalog 1-138P. 


IMO PUMP DIVISION 
of the 


AW TURBINE CO 


TRENTON 2, NEW JERSEY 


1M 0/ 


mm 
pe LAVAL SI 
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Power News 


(Continued from page 138) 


tions of the engine and a photograph 
will be found in the Plant Equipment 
News department, page 146. 

In addition to viewing the new model 
on the test beds, visiting editors made 
a tour of the plant and development 
laboratories. Special interest was dis- 
played in the precision manufacture of 
fuel-injection equipment, in the gaging 
and inspection methods employed to in- 
sure control of quality, and in the de- 
velopment shops and laboratories. 


Use of Reheat Boilers 
Justified by Economies 


Present costs of fuel and labor justify 
larger investments in equipment to improve 
operating economy, said Paul R Loughlin. 
chief staff engineer, Babcock & Wilcox Co, 
in discussing the increased use of reheat 
boilers in central stations at the 28th 
Annual Massachusetts Safety Council. Cit- 
ing the conditions leading up to this de- 
velopment, he pointed out that B & W now 
has 10 reheat units in various stages of 
design, fabrication or erection and many 
more are being considered. It is expected 
that the trend to large reheat units will 
continue. 

Discussing other features of current boil- 
er practice, Mr Loughlin dealt with the 
trend to increase the range of steam-tem- 
perature control and the means for doing it, 


| and widespread successful use of chemical 


cleaning on the water side of boilers. He 
pointed out that larger high-temperature 
and high-pressure boilers are being in- 
stalled in central stations primarily because 
initial investment per unit of output de- 
creases as size increases. Emergency outage 
of such units requires operation of less- 
efficient equipment which, coupled with 
high cost of shutting down and starting up 
a large unit and the loss on the idle in- 
vestment, has focused attention of operators 
and designers on the importance of mini- 
mizing outage possibilities. Careful control 
of feedwater and boiler-water conditions 
has accomplished much in avoiding trouble- 
some deposits, which cause tube failure, and 
continued improvement in tube-expanding 
equipment and methods helps to eliminate 
leakage at tube seats in saturated pressure 
parts. Another development cited is a 
special casing design permitting operation 
without an induced-draft fan, increasing 
efficiency slightly, reducing fan power and 
eliminating induced-draft-fan maintenance 
cost and outage time. 


Addressing more than 800 dealers and 
distributors from the U. S., Canada and 
Great Britain at 22nd annual national Iron 
Fireman convention in Cleveland, C T 
Burg, vice-president of the company, pre- 


dicted 24% more business this year and 


announced new-product developments in 


| their line of automatic heating and power 


equipment for coal, oil and gas fuels. 


CONTROL 


Scale and Corrosion 


in Power Plant Equipment 


WITH 


Newly Perfected 


Water Conditioning Chemicals 


Recently developed applications of the 
newer colloids and surface-active agents in 
Wright Chemicals for power plants result in 
improved water conditioning — positive 
scale and corrosion control. Wright Chemicals 
contain 100% soluble, available chemicals— 
no waste or inert matter—insuring increased 
operating efficiency and reduced cost. 


Boiler Water... 
Corrosion and scale-forming compounds in 
boiler water can be controlled with Wright 
Chemicals. 
Steam and Condensate 
Lines... 


Steam and condensate lines can be prop- 
erly protected by using Wright recommended 
formulas. 


Cooling Jackets .. . 


Efficiency of cooling jackets can be sub- 


| stantially increased by preventing corrosion 
| and scale deposits on heat transfer surfaces. 


Wright improved chemicals are the result 


| of intensive study and research by men with 


years of experience in the development, pro- 
duction, application and control of water- 
conditioning chemicals. 

Wright has no one cure-all to solve all 


| problems. Each receives individual treatment. 


The Wright field engineer, who will call on 
you upon request, will obtain all necessary in- 
formation and samples for examination in 


| the modern Wright laboratory. Analyses are 


interpreted in view of supplemental informa- 
tion received, and recommendations made in 
the form of a proposal. Clients are provided 
with regular laboratory service as a periodic 
check upon conditions. 


Send for new folder giving full details. 


@ 


CHEMICALs 





WRIGHT CHEMICAL CORPORATION 
Specializing in Water Conditioning 
GENERAL OFFICES AND LABORATORIES 
617 West Loke Street Chicago 6, Ill. 
Offices in Principal Cities 
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How to 
insulate 
exposed 



























boiler drum 
heads 


Boiler drumheads that require insula- 
tion are often shipped to the job 
with a metal rim welded around 
manhole, and metal lugs on drum 
body (1). Sometimes, the lugs and 
rim are omitted (2). In each case, 
how should insulation be applied? 







HERE’S HOW THE ARMSTRONG FOREMAN DOES IT: 


In case No. 1, when lugs and rim around man- 
hole both are provided, holes are first drilled 
in the rim. Then a 14” cable can be stretched 
around the drum, through the lugs. Insulation 
is laced on with wire stretched from the cable 
to the metal rim around the manhole. If the 
lugs are close enough together, the cable can be 
omitted and the wires attached to the lugs. 

In case No. 2, there are no lugs or other means 
of holding the wire on the drum surface. Then 
a 14” cable can be drawn up tightly around 
the drum. Another length of cable is used 
around the manhole, and insulation is held on 
the drum and drumhead by wires drawn tightly 
between these two cables. 

In many cases, insulation cannot be secured 
to drumheads by either of the methods out- 
lined here. Then it is up to the insulation con- 


struction foreman to call upon his previous ex- 
perience or to improvise the best possible method 
for the job at hand. How well the foreman is 
able to do this is one indication of the ability of 
an entire contracting organization. If these key 
men have plenty of experience and are part of a 
smooth working team, you get your work done 
fast and well. We’re especially proud of the 
ability of our construction foremen and crews. 
They are an important part of Armstrong’s Com- 
plete Insulation Contract Service, which in- 
cludes good materials and expert engineering 
advice, in addition to competent workmen. 


FREE BOOKLET 


Write today for your free copy of the 28- 
page booklet, “Armstrong’s Industrial In- 
sulations.” Armstrong Cork Com- 
@®) pany, Industrial Insulation Dept., 
7005 Maple Ave., Lancaster, Penna. 


ARMSTRONG’S INDUSTRIAL INSULATION 


Complete Contract Service 


For All Temperatures 
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ARMSTRONG 5 
iMDUSTRLAL 
INSULATIONS 








To 2800° 
Fahrenheit 
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eventually one of them at little or no cos With proper 
z heat balance your steam can provide—FIRST, power for 
driving equipment, and SECOND, heat units needed for 
processing or heating. : 

Use boiler steam to run a Troy-Engberg Steam Engine. 
; THEN use the exhaust in your heating or processing 
lines. Drive your pumps, stokers, generators, blowers 





or compressors with By-Product Power. Use a 
Troy-Engberg Steam Engine as a reducing valve and 
your power cost saving will pay for the engine in a 
very short time. 


















Send for Bulletin 306 


TROY ENGINE & MACHINE COMPANY 
Established 1870 
2500 Railroad Avenue _‘ Troy, Pennsylvania 








Honeywell Acquires 
Vaive Company Assets 


Minneapolis-Honeywell Regulator Co an 
nounced that it has entered an agreement 
for acquisition of the assets of H Belfield 
Co, manufacturers of control valves. Harold 
W Sweatt, Honeywell president, said that 
Howard L Murray, president of Belfield, 
would be elected vice-president of Minne- 
apolis-Honeywell and would be in charge 
of the new acquisition, which will be known 
as Belfield Valve Division of Minneapolis 
Honeywell. 

Products of the division, including cer 
tain types of automatic control valves not 
previously made by Honeywell, will be dis- 
tributed nationally through branch offices 
in this country and abroad through foreign 
subsidiaries. In addition, the new acquisi 
tion will enable Honeywell to supply its 
own control valves for application with 
industrial controlling instruments of the 
type made by the company and its Brown 
Instruments Division. Valves made by Bel 
field will also be applied to automatic con- 
trol systems made by Honeywell for uss 
in heating and air-conditioning installations 

All personnel of Belfield will continue 
with the company in the same capacities. 


Record Attendance at 
ACI Fuel Conference 


The 27th Appalachian Coals Inc Fuel 
Engineering Conference, co-sponsored by 
the Detroit Section, ASME, was attended 
by the largest group ever to be present at 
one of these meetings. 

Nearly 1000 fuel engineers, industrial 
executives, equipment manufacturers, con- 
sulting engineers and representatives of 
educational and research institutions heard 
James D Francis, president of Island Creek 
Coal Co, Huntington, W. Va. speak of the 
present and future of coal. Citing . the 
large investment needed in new machinery 
to continue the industry on a sound basis, 
he emphasized the great potentialities of 
further mechanization of mining, handling 
and cleaning operations. If it is to keep 
itself in a position to meet requirements, 
the coal industry must have a fair and 
reasonable profit and buyers of coal must 
understand that it is to their advantage to 
be able to secure their coal from a re- 
sponsible source. “While price is important, 
fuel is essential,” he said. 

Speaking on “Standardized Design of 
Industrial Boiler Units,” Donald S Walker, 
vice-president, Combustion Engineering- 
Superheater, Inc, emphasized the many 
benefits derived from installations of stand- 
ard design. By taking the “whim” out of 
boiler design on the part of purchaser, 
consulting engineer and manufacturer, con- 
struction and delivery can be speeded and 
costs cut, he said. 

Setting forth some of the reasons for 
growth in application of spreader stokers, 
William S Major, development engineer for 
Bituminous Coal Research, litsed these 
factors for maximum operating efficiency 
and satisfaction in spreader installations: 
(1) furnaces that will burn smaller as well 
as special sizes of coal (2) reinjection of 
cinders from Jast-pass hoppers and flyash 
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Carry high overloads 
with high efficiency 


STEAM GENERATING 
UNITS 


CLASS Two 27,500 pounds per hour units, in- 
stalled at Brown-Forman Distillers Cor- 

V poration, Louisville, Ky. Features large 
urnace volume in limited space, with 

bigh ratio of radiant heating surface. 


ba 


Mr. Carmel Public Utility, Mt. Carmel, 

CLASS Illinois, is served by this 60,000 pounds 

per hour unit. Generous steam liberating 

E surfaces and steam space permit wide 
fluctuations in load. 


eyes 


-_ 
RUE 


las 
os eo 


St mets 


70,000 pounds per hour steam generator 
CLASS at Humble Oil and Refining Cooper. 


Johnsue, Texas. An efficient, high-duty 
unit with water cooled furnace, using 
refinery gas fucl. 





Vogt builds a complete line of bent tube steam 
generators, designed to burn solid, liquid, or gas- 
eous fuels to meet specific operating conditions. 
Superheaters, air preheaters, economizers, water 
walls, and soot blowers can be readily incorporated. 
Bulletins with general information and showing 
typical installations are available upon request. 


HENRY VOGT MACHINE CO. 


LOUISVILLE 10, KENTUCKY 





BRANCH OFFICES: 
NEW YORK, PHILADELPHIA, CLEVELAND 
CHICAGO, ST. LOUIS, DALLAS 
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New...a cost-saving 


EXCHANGE PLAN 


for 71 TRI TRI/CLAD Integral-hp Motors 


A gn General Electric is happy to announce that 


the motor exchange plan which proved so 
successful with fractional-hp motors has 
been extended to cover integral-hp Tri-Clad 
motors. 16 Motor Exchange Centers are 
prepared to make an immediate exchange 
of Tri-Clad open (dripproof) motors (pop- 
ular types. 4-pole, 1 to 5 hp) during the first 
five years of service. How the new plan 
works to reduce machine down time and 
motor replacement costs is told in Bulletin 
GEA-5189 (for motor users) and Bulletin 
GEA-5180 (for machinery manufacturers). 
SEND FOR YOUR FREE COPY to 
Apparatus Department, General Electric 
Company, Schenectady 5, N. Y. 
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Nicholson Steam Traps 
SPEED CIRCULATION 


7 Reasons Why: 
. BIG DISCHARGE, 2 to 6 times average traps. 
. NO AIR-BINDING. Discharge both air and water. 
. NO FREEZE-UPS. Drain completely when cold. 
. NO DRIBBLING. Close tight when steam is in trap. 
. NO ADJUSTMENT needed for varying pressures. 


6. NO WATER-LOGGING. Operate on lowest 
temperature differential, 5° to 15°, de- 
pending on trap size and steam pressure. 


7. LOWEST STEAM WASTE. As little as 1%. 

5 TYPES for every industrial application. Sizes 

V4" to 2”; press. to 225 ibs. BULLETIN 1047. 
Type AU 


Control Valves for All Mediums 


For steam, water, air, gas, 
ba ceiocagh oil; and for all types of 
operation—lever, foot, sole- 
noid, motor. Choice of 6 
metal combinations to meet 
specific needs. Pressures to 
Type A peg 5000 Ibs. CATALOG 546. 


W. H. NICHOLSON & CO., 125 Oregon St., Wilkes-Barre, Pa. 





ve wn -=- 


Type C 
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collectors, and (3) efficient dust collectors 
to assure a clean atmosphere regardless of 
type of fuel burned. 

Principal speaker at the evening session, 
Walker L Cisler, executive vice-president 
of Detroit Edison Co, stated that private 
utility systems will make an average annual 
investment of $1,500,000,000 in power-ex- 
pansion programs in the next five years. 
Referring to the close association between 
the coal industry and the electric-utility 
industry, in whose operations solid fuels 
have been the major source of energy 
supply, he cited gains made in fuel utiliza- 
tions—in 1914 a ton of coal produced 525 
kwhr, in 1946, 1550 kwhr, and modern 
steam plants of today and tomorrow will 
individually attain a production of 2400 
kwhr per ton of coal. He predicted that, 
in the foreseeable future, coal will be used 
in about two-thirds of new fuel-burning 
capacity. In conclusion Mr Cisler pointed 
out that there is an immediate need for 
additional electric power all over the world 
in order that living standards of other 
countries can be built up. 

Julian E Tobey, president of Appala- 
chian Coals, Inc, was conference chairman. 


Grand Coulee Chalks Up 
New Kwhr-Output Record 


What is probably a world’s record for 
any plant was chalked up at Grand Coulee 
on the Columbia River in Washington dur- 
ing the month of January, when the nine 
main units generated 838,278,000 kwhr for 
the month. On Jan 29 a daily record of 
27,397,000 kwhr was set. 

The waterwheels were designed for 
150,000 hp each and the generators for 
108,000 kw at unity power factor. Avail- 
ability of excess capacity is indicated by 
the fact that average load for the month 
was 123,700 kw on each machine, while on 
Jan 29 it was 127,000 kw. On that day 
each waterwheel delivered an average of 
180,000 hp to its generator, assuming a 
generator and bus efficiency of 95% to the 
point of output measurement. 


Announce Merger of 


Two France Companies 


The France Packing Co and the France 
Manufacturing Co, both of Philadelphia, 
have been merged into the France Packing 
Co. Main plant and offices of the newly 
merged company will be at the former 
address, 6512 State Rd, Philadelphia 35, 
Pa. Both plants will continue in operation 
under the new management, according to 
E A France, president of the new company. 

Long identified as pioneers in manufac- 
ture and development of metal packing, the 
two companies have followed somewhat 
parallel careers. The France Packing Co 
(parent company) was founded in 1897 by 
A W France, while the France Manufactur- 
ing Co was formed in 1927 by his son, 
E A France. 

The company has sales representation in 
all principal cities of the U. S. and Canada, 
and plans to expand sales activities in ac- 
cordance with its improved facilities for 
service and manufacturing. 
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i To The Chemical Industry: 


- PLAY SAFE ww 


BS2B 
SAFETY HEADS 


Black, Sivalls & Bryson SAFE- 
TY HEADS offer the chemical 
industry unfailing protection 
against over-pressure “bursting 
point” danger. To our knowledge, 
no vessel protected by a SAFE- 
TY HEAD has ever blown up! 


The BS&B SAFETY HEAD is 
a simple, easily installed metal 
rupture disc, held between spe- 
cially designed base and hold- 
down flanges. It positively bursts 
at predetermined pressure. More 
than 100,000 of these discs have 
been burst in the BS&B labora- 
tories to assure absolute precision 
in over-pressure control. 


Don’t let another day go by 
without seeing to this basic pro- 
tection for life and property! 





Write or call Special 
Products Division, Dept. 
SH- 6. , Black, 
Sivalls & Bryson, Inc., 
Power and Light Bidg., 
Kansas City 6, Mo. 

















ee 


oe eu eee eee ee mec ae 
Special Products Div., Dept. SH- 6. Black, Sivalls & | 


Bryson, Inc., Power & Light Bldg., Kansas City 6, Missouri l 


I'd like full details of the BS&B Safety Heads. | 
{] Please forward complete data. 
(0 Arrange to have Sales Engineer call on me. 


Name 


SAFETY i 


Address 


LUA city 
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A VALUE THAT WILL INTEREST 


EVERY POWER ENGINEER 





The DAVIS No. 265 
HIGH PRESSURE 


RELIEF VALVE 


USES. —(1) For turbine relief on bleeder system. 
(2) For protection of any boiler room or proc- 
ess equipment by relief to atmosphere. (3) For 
relief of high pressure lines to low pressure 
lines at predetermined pressure. (4) For use 
in plants carrying multiple boiler pressures to 


protect lower pressure systems. 


ADVANTAGES. — Multiple springs result in less 
spring accumulation... less build-up for max- 
imum relief ...less blowdown to close. Com- 
pact design with springs at sides reduces 
headroom requirements. Center adjusting screw 
available for quick, easy change of pressure 


setting. 


BUILT TO REQUIREMENTS. Offered in sizes from 
4” to 30” in semi-steel or steel with bronze 
or stainless steel trim. Test lever and hold-open 
device available when desired. Detailed infor- 


mation on request. 
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DAVIS REGULATOR CO. 


Representatives in All Principal Cities 


CHICAGO 8, 


2540 S. WASHTENAW 
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Cochrane Acquires 
Liquid Conditioning 


Cochrane Corp, Philadelphia, manufac 
turers of water-conditioning equipment and 
steam specialties, announces acquisition 
of Liquid Conditioning Corp, of Linden, 
N. J. The newly acquired company manu- 
factures conditioning equipment for water 
and other liquids under the trade name 
Liquon. It will operate as a _ wholly 
owned subsidiary, continuing to market its 
products under the name Liquon. 

According to T E McBride, president of 
Cochrane, the engineering, sales and tech- 
nical staffs of the two companies will 
augment other. S B Applebaum, 
one of the organizers and an officer of 
Liquid Conditioning Corp, will be in 
charge of cold water conditioning activities 
of both organizations, as well as condi- 
tioning of liquids other than water. Liquon 
district sales offices are combining opera- 
tions with existing Cochrane sales offices. 


each 


Tube Expander Business 
Purchased by Wilson 


Purchase of the tube expander business 
of Richard Dudgeon Inc, New York, N. Y.., 
by Thomas C Wilson Inc, Long Island City, 
N. Y., was recently revealed in a joint 
announcement by O J Bagnoli, Wilson vice- 
president, and Archibald Dudgeon, presi- 
dent of Richard Dudgeon. 

Wilson, long-established maker of tube- 
cleaning equipment, acquires Dudgeon’s 
complete tube-expander business including 
inventory, engineering data, goodwill and 
sole manufacturing rights. The purchase 
thus expands Wilson’s line to handle both 
rolling and cleaning of all types of tubing 
in heat-transfer equipment ranging from the 
smallest lube-oil heaters through central- 
station boilers. 

Manufacture of Wilson tube cleaners and 
Wilson-Dudgeon tube expanders will be 
combined in the Thomas C Wilson Inc 
plant at 21-11 44th Ave, Long Island City. 
In the future, Richard Dudgeon Inc will 
devote its entire efforts to production of 
hydraulic machinery. 


Oakite Products Has 
40th Anniversary 


In a special anniversary issue of Oakite 
News Service, 33-year-old house magazine, 
Oakite Products, Inc commemorates 40 
years of activity in the field of specialized 
cleaning materials and methods. With a 
brief look at the past, the special issue 
devotes most attention to the scope of the 
company’s present services, a summary of 
its organization, the training of its represen- 
tatives and examples of uses of its services 
in many industries. 


At the winter meeting of the National 
Electrical Manufacturers Association in 
Chicago, Richard T Stafford, assistant to 
the executive vice-president, Allis-Chalmers 
Mfg Co, was awarded the association’s 50 
Year Certificate. 
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LOOK TO LUMMUS for Heat Exchangers @ Process Condensers @ Reboilers e Steam Generators e Steam Jet Refrigeration 


e Feed Water Heaters 
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LUMMUS UNIT ALSO SAVES SPACE, FOUNDATIONS, AND STRUCTURAL SUPPORTS 


L. designing and building this package unit for 


For heat exchanger equipment of any type, 
the Rockland Light and Power Company's 


be sure of complete satisfaction—make sure 
Hudson plant, Lummus kept it within space 


the job goes to Lummus. 
limitations by mounting the deaerating feed 
preheater, the evaporator condenser, the con- fn 
densate receiver, and the control equipments 





all on common supports with the evaporator. 


THE LUMMUS COMPANY a 
The effective tube surface is 478 sq. ft. 


Heat Exchanger Division 

259 West 14th Street, New York 11, N. Y. 
The unit is guaranteed to produce vapor 
with a solids content of not more than 1.5 
p-p-m when the total solids in the shell liquid 
is maintained at 3,000 p.p.m. This vapor purity 
is assured by Lummus’ steam scrubber, which 
can produce purity of 1 p.p.m. 


Atlanta + Boston + Chicago + Cleveland + Corpus Christi 
Detroit + Houston + Fort Worth + Philadelphia + Pittsburgh 








* §t. Louis + San Francisco 
Buenos Aires + H lul + M 


il San Juan, P. R. 


ee 











Steam Surface Condensers @ Barometric Condensers e Steam Jet Air Ejectors e Evaporators @ Boiler Blowdown Heat Exchangers 
Fuel Oil Heaters @ Lubricating Oil Coolers 


e Pipe Line Coolers 


e Jacket Water Coolers 
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Under Extreme Conditions 


of atmospheric corrosion 


for Twelve 


Here’s a section from a panel 
of Hendrick Mitco that for 
twelve years was exposed to 
atmospheric corrosion in an 
open yard of an industrial 
plant. It was actually under 
water much of the time. 


Note that the joints show 
the least corrosion and have 
no crevices or cracks, al- 
though the side surfaces of 
the bars have been partially 
eaten away. 





Widths up to 38”; lengths to suit 
span. Standard Type C Flooring has bear- 


ing bars either #” or 14” 
on 1” 


thick, spaced 


centers; transverse bars are 


Years 


90°% is open area 


Pressure-formed under hundreds of 
tons of hydraulic pressure, Hendrick 
Mitco Open Steel Flooring has rec- 
tangular openings with 90% open 
area which offers minimum obstruc- 
tion to the passage of light and air. 
The 


bars 


uniformly spaced, square-edge 
provide 2 level, non-slipping 
walking and trucking surface. 


spaced on 4” centers. Closer or wider 
spacings can be furnished to meet special 
requirements. 


Plus a special safety feature 


Shur-Site Treads for stairs, ladders and 


fire escapes are integral units of 
Hendrick Miteo Open Steel Flooring and 
have all Mitco advantages. For accident 


prevention, a heavy flanged nosing bar 


under the front edge of each tread makes 
the edge clearly visible; it also provides 
additional strength where the load is 
greatest. 


Never require rebuilding 


For floors, platforms, ramps and drive- 
ways, Hendrick Miteo Armorgrids with- 
stand heavy loading and the hardest traf- 
fic. No structure armored by Hendrick 
Armorgrids has ever required rebuilding. 
The panels may be used with fill of con- 


crete, cement, asphalt, or composition ma- 
terial, with the tops of the panels flush 
with the surface. Armorgrids are easy to 
install, because they are shipped com- 
pletely fabricated and require no assem- 
bly work in the field. 


Write for Hendrick Mitco Products Catalogue 





Perforated Metals 
Perforated Metal Screens 
Architectural Grilles 

Mitco Open Steel Flooring, 
*“Shur-Site”’ Treads and 
Armorgrids 
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=) HENDRICK 


Manufachning Company 
46 DUNDAFF STREET, CARBONDALE, PENNA. 
Sales Offices In Principal Cities 








APPOINTMENTS 


American District Steam Co, North 
Tonawanda, N. Y., names Lyman D War- 
ner vice-president to assist Samuel J Childs, 
executive vice-president and general mana- 
ger. Also Glenn D Culbert, 1006 DuPont 
Circle Bldg, Washington, D. C., is a sales 
representative for the firm. Territory in- 
District of Columbia, bordering 
counties of Maryland, and northern portion 
of Virginia. 


cludes 


Alfred S. Gartner has joined sales organ- 
ization of Cornell-Dubilier Electric Corp, 
South Plainfield, N. J., as assistant to 
Arthur Williams, sales manager of capaci- 
tor manufacturing div. 


Bailey Meter Co, Cleveland, Ohio, expands 
its staff of field engineers. The men, with 
branch offices to which they are assigned, 
are as follows: R E Byers—St. Louis; 
N P Campbell—San Francisco; G F Fitz- 
patrick—Denver; R A Homan—Pittsburgh; 
T A Melton—Charlotte; W G Thiemann— 
New York; J F Kontz—Cleveland; G H 
West—-Atlanta; N S Wilson—Philadelphia; 
M G Johnson—Houston; R P Marche 
Chicago. R E Ellis and W H Robbins are 
assigned to the engineering dept; R E 
Hartman and R E Paulson to sales dept; 
\ L Wade to patent dept; and F S Holby 
to research dept in Cleveland. 


Earl M Converse has been eelcted senior 
vice-president and Eugene P Fager vice- 
president and industrial dept manager of 
Dearborn Chemical Co, Chicago. Arthur 
L Johnson has been named secretary-treas- 
urer and a member of the board of directors. 
In Toronto, Canada, Dearborn Chemical 
Co, Ltd, has announced election of 
H Neville Potter as executive vice-president 
and general manager. 

Link-Belt Co’s warehouse and district 
sales office in Spokane, Wash., is now 
located at North 1303 Washington St. 
At the firm’s Philadelphia plant, J H Oakes 
becomes sales manager, enclosed drives. 
Harry F Kurz will assist Oakes as repre- 
sentative, enclosed drives, with headquar- 
ters at the Pershing Rd plant in Chicago. 
Carl A Woerwag, retiring because of 
ill health, is succeeded by Roy E Jones as 
export manager in New York City. 


Marvin Wall is sales engineer in the South- 
west for heavy machinery div, Nordberg 
Mfg Co, Milwaukee. Wall's territory in- 
cludes Texas, New Mexico and Oklahoma 
with headquarters at 419 Cotton Exchange 
Bldg, Dallas, Texas. 


Hagan Corp names Alfred Watson to re- 
place Charles A Randorf as manager of its 
Buffalo district office. 


Resignation of Melvin C Harris as vice- 
president, in charge of production, has been 
announced by Allegheny Ludlum Steel 
Corp. Pending election of a successor, 
C B Pollock, production manager, will be 
in charge of production for the company. 


Several personnel changes have been made 
in Black, Sivalls & Bryson Inc, as fol- 
lows: Floyd C Myers, regional sales mana- 
ger, has transferred his headquarters to 
2006 West Indiana, Midland, Texas. John 
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PREVENT DEPOSITS IN THE FEEDWATER 


SYSTEM WITH 
Ls 
STABILIZERS 


| Softener or 


Storage Tank i 4 : 
<i . Economizer 
Close 1" 
Closed Heaters 


== 


Feed Line 











Feed Line 


Filter , 
1 Feed Line 


E.F.DREW « CO. 1c. 


15 £. 26th ST., NEW YORK 10, N.Y. 


Representatives in all key cities 





BOILER WATER TREATMENT 


. DREW CHEMICALS 
COOLING WATER CONDITIONING 
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the PACKING 
that packs ALL =“ 


ALLPAX is the universal packing for general 
service ... for all stuffing boxes of any size or 
shape . . . for steam, water, air ammonia, oils, 
gases, distillates, etc., where temperature does 
not exceed 6ooF. 
With ALLPAX there is no necessity to keep 
on hand a special packing for this or that use. 
you can standardize on ALLPAX for all gen- 
eral purpose uses and be assured of long-lived, 
economical service wherever it is used. 
ALLPAX is a combination of long, tough fibres of asbestos, thin 
flakes of highest grade anti-friction metal, minute flakes of 
graphite, and a special non-liquid heat-proof lubricant, com- 
pounded to assure long-wearing, leak-proof, non-scoring packing 
for severe service. Its low friction cuts down power losses and 
improves efficiency. 
Special styles available for special service. 
Try ALLPAX once and you'll use it always. Distributors every- 
where. 


roTHE ALLPAX COMPANY, INC. 


Mamaroneck, New York 














Selts...1N THE BEAUMONT | 








Way bother with belts, pulleys and motors in weighing scales? 


The stainless steel vibrating feeder in the Beaumont “Vibro’’ Automatic Weigh- 
ing Scale has no belts or moving parts—eliminates faults. It is particularly 
well adapted to very abrasive materials and the rate of feed can be easily adjusted 
by a rheostat controlling the vibration of the feeder. 


Other features include: high weighing accuracy, feeder capacity from | to 60 
tons per hour, dust proof construction, quiet operation and long life. We can 
promise prompt shipment on standard units. Write for descriptive bulletin. 


BEAUMONT BIRCH 


1502 RACE STREET—PHILADELPHIA 2, PA. 


no ee at | 


BULK MATERIAL 








I Cross Jr has been appointed branch 
manager at Hobbs, New Mexico. C W 
Hayes, engineer, has taken temporary 
charge of the company’s sales office in New 
Orleans, La. Benjamin W Bourne, sales 
engineer, has been transferred to Midland, 
Texas sales office. James R Banks, sales 
engineer, has joined the firm and will be 
stationed at New Orleans. Also, a sales 
office has been opened in Magnolia, Ark., 
under direction of Raymond D Canada. 


Taylor Instrument Companies assigns 
A M Wallace to Portland, Ore., and R M 
Garrett to Los Angeles, Calif., as salesmen 
for the organization, 


Brooks Rotameiter Co names John G 
Kirkpatrick as its representative in the 
Pittsburgh area, including western Pennsy]- 
vania and West Virginia. 


Frank A Depatie becomes manager of newly 
established service dept of Parker Appli- 
ance Co, Cleveland. Functions brought 
together under this dept are customer serv- 
ice on delivered materials, spare parts rec- 
ommendations, functioning and overhaul 
data, and supervision of operation and parts 
manuals, 


General Electric Co announces following 
appointments in its construction materials 
dept: In accessory equip div, Richard A 
Brown is named supervisor of commercial 
scheduling, responsible for control and 
s¢ heduling of finished stocks of accessory 
equipment going direct to customers or 
into warehouses. William W Marden be- 
comes supervisor of order service. Fay 
C Raiph is now commercial engineer for 
the div, with duties assigned by the mana- 
ger. In wire and cable div, Lyde E 
Howard is made sales manager, electric 
utility sales, with headquarters in Schenec- 
tady, N. Y. James F Farnam is sales mana- 
ger, industrial and contractor sales, with 
headquarters at Bridgeport, Conn. W J 
Delehanty becomes sales manager, Oakland 
section of wire and cable div, in Oakland, 
Calif. Walter S Hay manages transporta- 
tion, federal, state and municipal sales in 
Bridgeport. 


GE has also made the following appoint- 
ments in its construction materials dept, 
wire and cable div: John J Curtin has been 
assigned to Schenectady, N. Y., as manager, 
magnet wire sales. G Bryan Shanklin has 
been made manager of commercial engineer- 
ing for electric utilities at Bridgeport. 
Reginald B McKinley has been promoted 
to manager of commercial engineering, in 
dustrial and transportation, with headquar- 
ters in Bridgeport. In addition, S W 
Corbin has become assistant manager, 
industrial divisions of apparatus dept in 
Schenectady. Corbin also retains his posi- 
tion as manager of resale industries div. 


\ King McCord has been elected to the 
board of directors, American-Marietta 
Co, Chicago. Other directors who previ- 
ously served have been re-elected. 


Carborundum Co announces following 
changes in its district sales office personnel: 
H P Erbe succeeds F H Appenrodt, who re- 
signed, as office manager of Pittsburgh 
district sales office. R L Heimstadt is pro 
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Figure the Angleflow 
when you want BIG volume 


When you need big volume at low to moderate heads, Fairbanks- 
Morse Angleflow Pumps fit right into your pump picture. Capaci- 
ties ranging to 100,000 g.p.m. . . . sizes from 8 to 54 inches assure 
a size and capacity for every pumping job. 


With wide, unobstructed passages through impeller and volute 
adaptable to either dry or wet pit service, these pumps are preferred 
for a wide variety of services. See your Fairbanks-Morse Pump Dis- 
tributor orlocal branch office. Fairbanks, Morse &Co., Chicago§5, Ill. 


FAIRBANKS-MORSE 


A name worth remembering 


DIESEL LOCOMOTIVES + DIESEL ENGINES - PUMPS - SCALES - MOTORS + GENERATORS 
STOKERS « RAILROAD MOTOR CARS and STANDPIPES - FARM EQUIPMENT» MAGNETOS 














Maintenance Down... 
Savings Up... 





When you ude NUGENT 
GRAVITY OIL FILTERS 


for turbine systems 
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Nugent Gravity Oil Filters are the 


"phon SYatiae economical method of handling filtering 


problems in large stationary installa- 
tions. Experience shows that average 
oil savings are in excess of 95°. And 

















A by assuring a continuous supply of 
22 = aa CLEAN oil, maintenance is reduced and 
) | 1 ip t life extended substantially. 
) ry For protection against corrosion Nugent 
i | i | Filters neutralize acidity and maintain 
\ | a safe value. For economy's sake you 
ne « “| : \24 can’t afford to be without a Nugent Oil 

M Pi Filter. 
Lip Nugent Gravity Oil Filters may be 


operated continuously since each of the 

multiple filtering units can be removed 

independently for cl ing. And for 

further convenience an alarm is given 

No 7-S | automatically when cleaning is neces- 
ee sary. Write for full details today. 


Wm. W. Hagen’ & Co., Inc. 
402 N. Hermitage Ave. CHICAGO 22, ILLINOIS 


Ol FILTERS, OILING AND FILTERING SYSTEMS, TELESCOPIC OILERS, 
OILING DEVICES, SIGHT FEED VALVES, FLOW INDICATORS 
Representatives in Boston * Cincinnati * Detrelt © Hovsten © Le Junta, Cole. * Les Angeles 
Minneapolis © Mew Orleans * New York © Philodeiphia ¢ Portland, Ore. © Sen Francisco 
Seattle © St. Louis © Tulse © Representatives in Canede: Montresl * Terente * Vencouver 








moted to office manager of Cleveland 
district office sales, replacing Erbe. D S 
Masson, now assistant to district sales mana- 
ger in Detroit, is responsible for over-all 
operation of the office under J F Claydon. 
J R Middleton continues as office manager 
in Detroit. 


Republic Flow Meters Co, Chicago, ap- 
points Kenneth K Kenzel manager of its 
Cincinnati district office at 3197 Linwood 


Ave. 


E Corbin Chapman becomes chief metallur 
gist of Combustion Engineering-Su- 
perheater Inc. He will remain at the 
company’s plant in Chattanooga, Tenn. 


Quaker Rubber Corp names John R 
Lewis manager officially-in-charge of dis- 
trict No. 2 of its sales organization. Terri- 
tory under Lewis’ supervision includes 
Pennsylvania, Maryland, Delaware, Vir 
ginia, Tennessee, North and South Carolina, 
Georgia, Florida and Alabama. 


Wilson W Wheeler is now sales manager 
for Askania Regulator Co, Chicago, Ill. 


W B Osgood has been made a partner in 
Dunbar Engrg Co, New York City, repre 
senting Edward Valves Inc. 


Appointments in the sales organization of 
Binks Mfg Co are as follows: H J Fink 
directs sales and service in Colorado, Kan- 
sas, Nebraska, Wyoming, Montana and New 
Mexico from headquarters at Longmont, 
( olo. ( J Rood, as manager of Indianapolis 
branch office, directs sales and service in 
Indiana. M B Scully handles northern 
Illinois and lowa State from headquarters 
at Princeton, HL, and E J Cremer in 
St. Louis, takes care of southern Illinois 
and state of Missouri. B R Fulton is in 
charge of Binks new direct factory sales 
and service branch at 1231 W Ninth St, 
Cleveland, handling the Ohio territory. 
Harvey J Dueno manages the firm’s Mil- 
waukee branch office from new quarters at 
1123 N Jackson St. He is responsible for 
sales and service throughout Wisconsin, 
peninsular Michigan, Minnesota, and North 
and South Dakota. 


J J Lynch, for many years a sales engineer 
with Binks Mfg Co, has organized the Bay 
State Spray Equip Co. He will be in 
charge of all sales and service throughout 
entire New England and greater Boston 
area. Lynch’s new quarters are at 175 
Walnut St, Springfield, Mass. The Boston 
location is 116 Bedford St. 


Kieley & Mueller Inc, names Richard 
Barthlemess Sales Co, 105 W Adams St, 
Jacksonville, its exclusive sales representa- 
tive in Florida. Sales engineers in charge 
are Richard Barthlemess, H A Fleming, 
Frank Moriarty and M C Thompson. 


© H Benbrook becomes director of re- 
search and development of Ozalid div, 
General Aniline & Film Corp, Johnson City, 
N. Y. In this capacity he also assumes full 
responsibility for quality control of the 
division’s produc ts, 


Establishment of a shop with complete 
production facilities for manufacture of 
heat-transfer equipment has been made by 
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The Ljungstrom Air Preheater is a compact gas-to-air 
or gas-to-gas heat exchanger, operating on a continuous 


regenerative counterflow basis. Hundreds of power 


plants and other special applications confirm its high 


level of heat recovery and long-term service at low 
maintenance expense, 


THE 


AIR PREHEATER 
CORPORATION 


60 EAST 42ND STREET - NEW YORK 17, N. Y. 


Plant: Wellsville, N. Y. 
960 








May 


1949 
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MAINTENANCE 
CREW 
HANDS OFF! 


-~~if's a 


SIER-BATH 


ROTARY PUMP 








ier-Bath Screw Pumps and 

Gearex Pumps are designed to 
do a job—and keep doing it. The 
manufacturer has a full appreciation 
of the high cost of interrupting the 
operation of a line to permit pum) 
repairs. On the Internal Gear-type 
Screw Pump, for example, the gland 
is the only point of attention and as 
this is on the suction side, it is 
almost negligible. It is not unusual 
for the packing to last two years 
without repacking. The pressure on 
the gland is so slight that it is pos- 
sible to add a new ring of packing 
without shutting down the unit. 


Send for information. 


ALSO MAKERS OF SIER-BATH PRECISION GEARS 





FOUNDED 1905 


=2Sjer-Bath 
GEAR and PUMP CO., Inc. 


9254 HUDSON BLVD NORTH BERGEN, N J 


MEMBER A.G.M.A. 
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Vessel div of A O Smith Corp. P A 
Thompson has joined the division as prod- 
uct supervisor of heat-transfer equipment. 


T H Banfield, president of Iron Fireman 
Mfg Co, Portland, Ore., has been elected 
a member of the board of directors of 
Stanford Research Institute. 


Clifford M Lewis assumes duties of sales 
promotion manager of Canton Stoker 
Corp, Canton, Ohio. 


L O Koven & Brother Ine, Jersey City, 
N. J., announces appointment. of HW 
MacIntosh as treasurer of the company. 


New manager of instrument div, Thomas 
A Edison Inc, West Orange, N. J., 
Arthur A Blue. 


Farrel-Birmingham Co has chosen M H 
Blank its representative in Detroit area to 
handle sales of the firm’s line of gears and 
gear units. Blank’s offices are 901 
Lafayette Bldg, Detroit 26, Mich. 


at 


Mine Safety Appliances Co, Pittsburgh, 


Pa., adds Mac L Crews to its industrial 
sales field force. 
Slaybaugh-Thompson Co, Denver, Colo., 


represents General Switch Corp in Colo 
rado, Utah and Wyoming. The company 
will electrical wholesalers in the 
territory and furnish technical as 
sistance to architects, engineers and con 


service 
above 


tractors in connection with the specification 
of Gereral Switch equipment. 


Ceorge N Dex ker becomes ce mptroller ol 
Kellogg div, American Brake Shoe Co 
He will continue to be located in Rochester, 
N. Y. 


Livingstone Engrg Co,Worcester, Mass., 
has elected Bradley C Higgins vice-presi- 
dent and purchasing agent. 


Boiler Equip Trust, Amherst, Mass., has 
acquired Valve Maintenance Co, Orange, 


Mass., formerly a division of Boiler Equip | 


| MODERNIZATION RESULTS IN 


Trust, and Barr Constructors of Norristown, 
Pa. They manufacture soot blowers of fixed 
nozzle type for all types of firetube boilers. 
Equipment of Barr Constructors will be 


moved to Orange and of the 


most manu 
facturing and valve-repair work will be 
done there. In both cases, personnel of 


each will continue with Boiler Equip Trust. 


. Kennedy Stevenson retired as vice-presi- 
dent and director of Western Electric Co 
ind is now chairman of the executive com- 
mittee of Griseom-Russell Co. He is lo 
cated at 285 Madison Ave, New York City, 
headquarters of Griscom-Russell. 


Ralph G Harmon is now district manager 
of Timken Roller Bearing Co’s indus- 
trial and steel Bir- 
mingham, Ala amey, 


w ho Tesigne d. 


tube divisions in 
B 


and 
He replaces F 


William M Dougherty is elected secretary 
of U. S. Rubber Co to succeed the late 
Eric Burkman. In addition, Walter f 
Spoerl becomes general sales manager for 
all divisions under Ernest G Brown’s super 
vision. Robert D Gartrell is named develop 
ment manager for all divisions and Wesley 





BELCO 
FULLY AUTOMATIC 
WATER SOFTENER 

INSTALLED iN 
MIDWESTERN 
MUNICIPALITY 


The most recent advancement in auto- 
matic water softener control is illustrated 
above in the Belco motor operated single 
control valve. This plant produces 1.25 
mgd of soft water with exceptionally 
low operating cost and minimum main- 
tenance. 

The unique features of the Belco Mul- 
tiport Valve are that rubbing rotors are 
completely eliminated, pressure losses 
are reduced to a minimum and the high 
mechanical advantage makes it feasible to 
use a low H. P. electric motor for valve 
functions. 

The saving in pumping and electrical 
costs for operating the multiport valve 
as well as the low chemical cost utilizing 
Belcolite Resins have resulted in a far 
more economical plant. 


LARGE OPERATING SAVINGS 


The Belco automatic valve and Belcolite 


Resins can be applied t existing water 
softening installations to lower mainten- 
ance and chemical costs to such a degree 
that in most cases they will repay the 
original expense in a few months. — 

BELCO INDUSTRIAL EQUIPMENT DIVISION, INC. 
56 lowa Avenue Paterson 3, N. J 
Midwest: Deady Chemical Co., Kansas City, Mo. 
South: Gulf Engineering Co., Inc., New Orleans, La. 


Florida Industrial Equip 
Southwest: Watermasters 
Pacific 


Distr., Miami, Fla. 
In Houston, Texas 


Deady Chemical Company 


Los Angeles, Cal. 
































































Know your water levels— 
LLDPE 


every minute— 
with Reliance EYE-HYE 
Remote Reading Gage 














geutat 


MAKE YOUR BOILER and power plant 
7 = Lokal a 


safer from water level failure. Provide an 
EYE-HYE for each boiler. It’s the remote 
reading gage that engineers can’t miss 
seeing, frequently —a reliable, accurate 
device that carries water level reading to 
panel or convenient wall position. Reads 
like the usual gage, but its message is 
caught faster, surer because indication is 
sharp: green fluid brilliantly illuminated. 
Simplicity is the secret of EYE-HYE’s de- 
pendable full-range accuracy —all hydro- 
static operation, no mechanical working 
parts. Factory-calibrated to your water 
level range anil working steam pressure 
—cannot be tampered with. Nothing to 
adjust during installation. Easy to install, 
practically no maintenance. Complete 
“Unitemp” temperature equalizing unit fa 
is furnished with each EYE-HYE. 
Reliance EYE-HYE is a familiar sight 
in thousands of power plants. Various 
models fit any remote gage need —any 





—\ 
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pressure. Write the factory or nearest . hydrostatic 
Reliance Representative for more details. manometer 
is the 


simplicity of 


EYE-HYE 
Dseissiad 











Reliance 
B@aieiis 





. All models have 
handsome face plates 
that panel-mount well 
with instruments. 


 |Reliance 


THE RELIANCE GAUGE COLUMN CO. - 5902 CARNEGIE AVENUE - CLEVELAND 3, OHIO 































Full ACME Threads HOT FORGED fror 





-.. even when 





the pipe is not 
perfectly aligned! 


A arnwis 44 


HOT FORGED STEEL 


UNIONS 








or U. S. Standard Pipe Unions are fre ati snd and tin ples. 7 
V-Threads in Union 
nuts and on female 
end. 


STANDARD AND 
DOUBLE EXTRA 
HEAVY 











SaawissYz 


STAINLESS STEEL 


UNIONS | 


a type for every use! 






MACHINED FROM SOLID 
STAINLESS STEEL BARS 
Types 304, 316 and 347 


Wherever caustic solutions are piped, 


Catawissa pipe union dependability is 
now available in  corrosion-resisting 
Stainless Steel! 


/ ] U. S. Standard 
V-Threads in Union 
furnish nuts and on female 
ranteed to end. 
eavy type STANDARD AND 
t welding DOUBLE EXTRA 
aE HEAVY 











IF IT'S A CATAWISSA .. . IT'S DEPENDABLE! 


SEE YOUR INDUSTRIAL 
SUPPLY DISTRIBUTOR or 
write direct for complete 
engineering data and your 
copy of BULLETIN 10-A 


206 Mill St. 
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CATAWISSA VALVE & FITTINGS CO. 


+ CATAWISSA, PENNSYLVANIA 


\ Armstrong is appointed production man- 
ager. Frederick S Bartlett is now factory 
manager of the company’s Bristol, R. I. 
plant. 


U. S. Rubber has also assigned several 
new sales managers to their respective 
territories as follows: C W Short—Boston; 
J D Drohan—New York; H J Cluver— 
Philadelphia and Baltimore; C C Hronek 

Atlanta, Birmingham and New Orleans; 
E W Renfree—Detroit, Cleveland and Pitts- 
burgh; G E Hubrig—Chicago, Milwaukee 
and Minneapolis; A B Gangwer—Kansas 
City, Tulsa, Omaha and Denver; R S Keith 

Dallas and Houston; L M Guibara—Los 
Angeles, San Francisco, Portland, Seattle 
and Salt Lake City. 


Westinghouse Electric Corp appoints 
G L MacLane Jr assistant manager of 
engineering laboratories and standards dept, 
and Dr L J Berberich manager of liaison 
section of this dept. 


William A Nelson joins Turbine Equip 
Co, New York City, representatives of De 
Laval Steam Turbine Co, De Laval Sepa- 
rator Co, Cochrane Corp, Yeomans Bros 
and Peerless div of Food Machinery and 
Chemical Co, in this area. 


Warren Steam Pump Co has chosen Ira 
Rosin, 3751 Prospect Ave, as its Cleveland 
representative. Territory includes northern 
and central Ohio and Erie, Pa. 


J B Crawford assumes duties as plant man- 
ager of new Union Asbestos & Rubber 
Co plant at McGregor, Texas. 


A B Judd Supply Co, Houston, Texas, has 
been appointed a distributor of welding 
fittings and flanges for Tube Turns Inc. 


Vincent Vandervoort is elected vice-presi- 
dent of Marlow Pumps, Ridgewood, N. J. 


William A Schaub becomes manager of 
Denver district of industrial products sales 
dept of B F Goodrich Co and Raymond 
P Russell is manager of the Boston district. 
Russell succeeds John M Cooney who is 
now manager of Akron, Ohio district. 


Sam Tour & Co has reorganized its me- 
chanical engineering dept under supervision 
of John J Meadows, PE, who has just 
joined the organization. Harold F Stose is 
new head of chemical engineering dept. 


Dr Ralph L Nuttall is assigned to staff of 
National Bureau of Standards, where 
he will do research on thermal conductivity 
of gases at elevated temperatures and pres- 
sures in the thermodynamics lab. 


Missouri Gas & Electric Service Co 
names Murray C Boogher to succeed the 
late A G Beisenherz, as vice-president and 
general manager. 


West Penn Power Co, Pittsburgh, Pa., 
elects Howard S Fitch vice-president and 
director. He assumes full responsibilities 
for management of the power dept, formerly 
under Allen N Cartwright. Cartwright 
continues as vice-president and director of 
the company and holds his offices in sub- 
sidiary companies, rendering consulting and 
advisory service on technical matters related 
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Jones Herringbone Speed Reducers in ratings from 1 to 400 horsepower, and 
all the other types of Jones Speed Reducers, gears and transmission products 
are playing their part in speeding up production. 

These are products that are built with old time craftsmanship and once they 
start rolling they keep on rolling. 

If any of our products or engineering service will be helpful to you we 
shall do our best to render as much assistance as possible. Our Bulletin 
No. 80 “Jones Drives for Industry” will give you a clear picture of our trans- 
mission products and manufacturing facilities. Your request will bring a 
copy by return mail. 


W. A. JONES FOUNDRY & MACHINE CO., 4423 Roosevelt Road, Chicago 24, Illinois 
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FOR SAFETY’S SARE 


Control Valves from the Floor 


ist-leje)iin 


—Adjustabie— 
\ SPROCKET RIM 
with Chain Guide 


ELIMINATES 















STEP-LADDER 
‘ CLIMBING 

@ Range of (0 adjustable 
sizes takes care of all valve RISKS 
makes and types; fits valve —o 


wheel diameters from 2 to 
30 inches. 


@ Climbing on benches, machines, boilers 
or treacherous stepladders to control over- 
head valves is absolutely unnecessary, fool- 
ish risking of life and limb. Why permit 
such risks when the safe and sure BABBITT 
Adjustable Sprocket Rim with Chain Guide 
is available at such low cost? Overhead 
valves are conveniently and safely operated 
right from the floor! 

@ The BABBITT Adjustable Rim fits all 
valves, with either rising or non-rising 
stems. It is installed quickly by clamping 
onto the hand wheel of the valve. 


@ Write today for Catalog Bulletin P, surpris- 
ingly low prices, and name of nearest distributor. 


BABBITT STEAM SPECIALTY CO. 


1 Babbitt Square, New Bedford, Mass. 





Re 


For Power and Process Steam 
50 to 180 hp—125 and 150 Ibs wp 
Designed for easy handling, space 
saving and unusual economy .. . 
and built in full conformity with 
the ASME code for hi-pressure. 
For any fuel . . . mechanically or 
hand-fired. Quickly and easily con- 
verted from one fuel to another. 


WRITE Department 89-K5 
for 6" scale with pipe diameter markings 


KEWANEE BOILER CORPORATION 


Or oreo in 68 Cities — Castern Desty ct OMice 60 West t0th Street, Mow Vor Coty 18 
2 & Stavdard Savitary conroasmon 
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to engineering and construction. Joseph O 


Chambers is also elected a vice-president | 


continuing in his responsibility of manage- 
ment of the operating dept. 


Other promotions in West Penn Power 
are as follows: J E Fife, manager of power 
supply, is sesponsible for system planning 
and system operation. He will supervise 
electrical engineering and the electrical 
construction and maintenance of power sta- 
tions and substations. R W Hurd succeeds 
Fife as manager of northern div at Kittan- 
ning, Pa. D T Faust becomes western div 
manager with headquarters in Washington, 
Pa. Robert W Cranston is promoted to 
general superintendent of substations. 


Aloysius C Marcero, superintendent of 
Coaners Creek plant of Detroit Edison 
Co, retires after 35 years of service with 
the company. Also retiring is Wesley W 
Break, plant engineer of the company’s 
central heating plant on Beacon St. Mar- 
cero’s place will be taken by Albert C 
Pasini, and Break’s by Edmund M Brown. 


Franklin S Helfter of Charles R Huntley 
Steam-Electric Stations of Buffalo Ni- 
agara Electric Corp, is advanced to gen- 
eral superintendent of steam stations. As 
such, Helfter and his staff will have general 
supervision of the Dunkirk Steam Station 
now being erected, as well as the Huntley 
plant. He will be assisted by William G 
Godfrey, assistant superintendent. Steam 
operations of the combined plants will be 
under direction of Daniel P Wendel and 
electrical operations under Elmore W Popp. 
Maintenance of equipment will be super- 
vised by Elmer F Keil and coal handling 
by Jacob H Reiser. Performance records 
and results are prepared and coordinated 
by Herbert J Thielke, while supervision is 
under Julius M Kieffer. 


In addition, P Allister Burt will become 
station superintendent of the new Dunkirk 
plant of Buffalo Niagara. Burt, at pres- 
ent, is on special operational studies as 
assistant to superintendent of Huntley 
Stations. Edward K Morrison, chief boiler 
operator at Huntley, will be in charge of 
operations at Dunkirk. 


Ralph D Jennison, of New York State 
Electric & Gas Corp, has been elected 
chairman of the board. In this capacity he 
continues as chief executive officer. Joseph 
M Bell Jr, manager of Public Utilities 
securities for Equitable Life Assurance 
Society of U. S., replaces Jennison as presi- 
dent of the company. Bell has also been 
elected a member of the board of directors 
and member of executive committee. 
Arnold W Milliken has been made general 
manager, and David A Lewis general op- 
erating superintendent. Lewis will continue 
to make his headquarters in Binghamton. 


Industrial Unit Heater Assn elects fol- 
lowing officers for the ensuing year: Presi- 
dent—H S Wheller, president, L J Wing 
Mfg Co, New York City; vice-president— 
L D Mandell, vice-president, C A Dunham 
Chicago; secretary-treasurer—L O 
Monroe. 


Co, 


National Assn of Fan Manufacturers 
announces following officers for the ensuing 
year: President—Edgar F Wendt, president, 





| 





you save steam 


when your 


condensers are 


Oakite-clean! 





WHEN condenser tubes are 
scale-fouled, a lot of BTUs 
go up the stack. So if lime- 
scale is reducing the effi- 
ciency of your condenser 
performance, switch to low- 
cost Oakite cleaning and de- 
scaling to eliminate serious 
heat-transfer difficulties. 
That way you get maximum 
value out of every fuel 








dollar. 


It’s Easy! 


To handle the job efficiently, 
economically, there are 
scientifically designed Oakite 
alkaline materials for fast, 
easy cleaning of the steam- 
side of your condensers. For 
descaling the water-side sur- 5 _. 
faces, there are safe, thor- ~ . 
ough acidic Oakite de- *3 
scalants. 


Data Yours FREE 


You can get the facts about 
these effective Oakite com- 
pounds and full step-by-step 
details by contacting your 
nearby.Oakite Technical 
Service Representative. Or 
send today for your free 
copy of the illustrated 
“Oakite 71 Digest” — and 
read the Oakite story of con- 
denser - cleaning. Write to 


OAKITE PRODUCTS, INC. 
23 Thames St., N. Y. 6, N. Y. 


OAKITE 





_——— 2 
4 on.) SPECIALIZED INDUSTRIAL CLEANING § 
. MATERIALS - METHODS - SERVICE & 





Technucal Service Representatives Located 1m 
Principal Cities of United States and Canada 
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For over 35 years Golden-Anderson 
Valves have proved themselves in the 
toughest of Industrial and Power Plant 
applications. These ‘Engineered Pro- 
tection’’ Valves are the safe, economi- 
cal answer to every flow control 
problem. 

Over 1500 standard G-A Valves, 
plus unlimited technical resources are 
available for developing special valves 
to fit your particular job application. 
Consult G-A engineers on your most 
difficult valve problems—without 


obligation. 






G-A Single Acting Non- 
Return Valve, Toggle 
Yoke Design. 






GOLDEN-ANDERSON 


LIFE AND PROPERTY PROTECTION flee SPECIALTY CO. 
ALVE § & Keenan Building, PITTSBURGH 22, PA. 















POWER May 1949 221 





Buffalo Forge Co, Buffalo; vice-president— 
R A Wasson, vice-president and general 
manager, Clarage Fan Co, Kalamazoo, 
Mich.; secretary-treasurer—L O Monroe. 






HERE’S THE NEW... 


Frank T Sisco, director, Alloys of Iron 
Research, has been appointed technical di- 
rector of Engineering Foundation. 


OBITUARIES 


Othmar K Marti, 57, consulting engineer 
for Allis‘Chalmers Mfg Co, died Feb 15 
after a short illnes. 

Paul Fielden, 62, director of purchases of 
Norton Co, died Feb 6 in Worcester, Mass. 
Eric Burkman, 56, secretary of U. S: 
Rubber Co, died Feb 26 while on vacation 
in St. Thomas, Virgin Islands. 

M Errol Gordon, 55, secretary and treas- 
urer of Frick Co, Waynesboro, Pa., died 







5 Current ranges 


Feb 14 in the Waynesboro hospital after 
to 1000 Amperes a brief illness. 
3 Voltage ranges Charles D Dill, 61, Buffalo district service 


representative for Diamond Power Specialty 
Corp, died Feb 15 at his home in Buffalo, 
N. Y. 

Charles G Price, 51, purchasing agent for 
past 11 years with Armstrong Cork Co, 
Lancaster, Pa., died March 2. 

Winfred W Elliott, founder of Elliott 
Mfg Co, Binghamton, N. Y., died Jan 26 
after a long illness. 


to 700 Volts 


Elmore H Schiemann, 48, mechanical 
engineer, associated with Pioneer Service 
& Engrg Co for many years, died suddenly 
Feb 11 while on a train returning to Chi- 
cago from a business trip. 

Betrand R T Collins, 82, formerly a staff 
member of Stone & Webster Engrg Corp, 
Boston, and later of Spray Engrg Co, 
Somerville, Mass., died March 3 in Prince- 
ton, N. J. 

Ralph P Worden, former president of 
Worden Corp, industrial engineers, Boston, 
Mass., died Feb 9 in Clearwater, Fla. 
George W Rexford, 76, chief engineer for 
Hotel Hamilton, Utica, N. Y., died Feb 21. 







Voltage terminals recessed, 
with insulated screw-type 
connectors on leads. 


AWARDS TOTALLING $500 have been given 
to eleven Dravo Corp employes for writing 
the best papers submitted in the company’s 
10th annual technical papers competition. 
Checks were presented to the winners dur- 


Heavily insulated jaws accom- ing the Dravo Engineers Club stag social 

modate conductors to at the University Club, Pittsburgh. Top 

- a prize of $150 was taken by Orval Auhl, 

2” dia. (bare or insulated). general superintendent of Dravo’s Contract- 

ing Division, for a paper on the construction 

Pointer stop for indicating motor of Bluestone Dam, Hinton, W. Va. which 
starting currents was completed last December by Dravo. 


Standard steel lists combined in one data 

Trigger operation for convenience. folder are offered by The Babcock & 
Wileox Tube Co, Beaver Falls, Pa. Chem- 

ical compositions are given for basic open- 

hearth and acid-bessemer carbon steels and 


resulphurized steels, for open-hearth and 
electric-furnace alloy steels and for stainless 
WS and heat-resisting steels, all subject to 


standard variations for check analysis. 

Giving the AISI number with the SAE 

number, these are convenient lists for cross 

Ask your Weston representative for full particulars, or write ... WESTON reference. Technical data card No. 119 is 


Electrical Instrument Corp., 617 Frelinghuysen Avenue, Newark 5, N. J. available free on request. 
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jor Engineers Interested in Valves and 
Piping .. . Steam, Water, Oil, Gas, etc. 


you' ue heen 
96 Pages 


of Mastrated, 
Diapiasuie and 
Tabular Matter 


PHILADEPHIA 


AT aee) fe] 6)- 


VALVE CONTROLS 






This catalog shows different types; how 
they work; how they are connected; wiring 
diagrams; control panels; floor stands; 
position indicators; pictures of LimiTorques 
in action in all types of plants; views of 
LimiTorques applied to most all makes of 
valves, etc.— indeed, a veritable treatise” 
on Motorized Valve Operation. 

Please be sure to use your business 
letterhead when writing for this valuable 
catalog. 


Hundreds upon hundreds of valves 
on land and sea—for every con- 
ceivable use, are being safely, 
speedily and dependably opened 
and closed by LimiTorquves day in 
and day out. 


Dhiladelph 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK + PITTSBURGH + CHICAGO 
IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 














OIL ano GAS 





al font BURNING 
Union Elbow r 
Made also in 
‘tele « Pomahe EQUIPMEN 
type 
Mechanical Atomizing Oil Burners 
Steam Atomizing Oil Burners 
Refractory Burner and Muffle Blocks 
Industrial Gas Burners 
Low Air Pressure Oil Burners 
There are jl Sel Fuel Oil Pump Sets 
50 Valves, Strainers, Furnace Windows 
Tandem Block Combustion Units 
— UNIONS Combination Gas and Oil Burners 


for ALL 
PIPING NEEDS 


The Jefferson line includes 45° and 90° Union 
Elbows, as well as Union Tees, and Flange 
Unions. Regardless of the piping installation, 
there is a convenient, adequate, time- and 
labor-saving ‘Jefferson’ to simplify installa- 
tion and assure permanent leaktightness. The 
exclusive Recessed Brass Seat is a feature of 
all Jefferson air-refined malleable iron Unions 
Every ‘Jefferson’ is air tested 


Ask your nearest distributor ° o! 
direct touch with us for full 


Detailed 


vpon request 


information gladly sent you 


et in 
etails 


JEFFERSON UNION CO. 


605 W. 26th St... New York 1, N.Y 


NATIONAL 














BURNER COMPANY INC. 





| 
| 











If you are looking for pumps that will give depend- 
able, trouble-free service, learn about Vikings! Simple 
~ gear-within-a-gear design, with two moving parts, and 


rugged precision construction fit Vikings for the toughest 
} —=f) 
| VIKING | 


neered to do the job . . . to handle any clean liquids, 
regardless of viscosity. 
For Complete Information About Viking Pumps, 
Write For A Free Copy of BULLETIN 49SW 


kind of pumping jobs you can have. You'll find a Viking 

pump in the style and size you need, correctly engi- 
AN HONORED NAME |} 
IN PUMPING i 





Pump Company 


Cedar Falls, lowa 


king 
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always 
room and big 
pay in POWER 














| 


Here's the information you need 
| to equip yourself for a better job 


Hundreds of 


men are using thig practical library to 
teach the top in the power plant field. It brings you 
a complete educat fon in power plant practice; it pack 
between the covers of 6 concise volumes a wealth of in- 
formation on boilers, steam engines, gteam turbines, 
pumps, bo ler-feed apparatus, ete Not only do you 
jet the “‘how to’’ of every phase of power plant work. 
but this library gives you the fundamental principles 
n back of each phase and tells you ‘‘where,”’ ‘‘when,”’ 
ind “‘wi a .ob should be done in &@ particular way 


The Library of 


POWER PLANT 
PRACTICE 


6 volumes, 2477 pages, 2404 illustrations 
Here are the results of years of experience wit! 
ywer plant problems . . n gccurate on-the-job guide 
o getting the right answers quickly and with remark 
able e The Library of POWER PLANT PRACTICI 
is the one standard reference work in the field . . 
the set you can turn to with confidence on any power 
plant problem 


Covers power plant work inside-and-out 








Every important division of power plant practice is 
explained for you in @ 
ear, easy - to - di d 
way... from the selec- 
tion of engines to the powert: 
eration of electrical equip- 5 ert! self teachers 
ment . from a basic, 
clear “explanation of the 1. Steam Bollers 
stickers’ you meet up | 2- Steam Engine Prin- 
sith in your work to anal ciples and Practice 
yses and solutions to the | 3. Practical Heat— 
big troublesome problems Part t 
° lainly worded 
and explained with elear | * Aang Heat— 
illustrations. Every page is 
packed with the kind of | 5. Steam Turbine Prin- 
information that the power ciples and Practices 
plant man wants and needs 6. Steam Power Plant 
| in bis daily work. Auxiliaries and Ae- 
SEND NO MONEY | 











een these books yourself — FREE 


With a little spare-time reading 
ntical knowledge possessed by the highest paid engi 
They make big money because they know Power 
Practice from A to Z@ here’s your eppor- 
ity to join their ranks! You don’t have to send one 
red cent, Return the cour on below and we'll send you 
all six books for a 10 days’ free examination. After 16 
lays you are free to return the books without obligation 
or, if you decide to keep them, to pay in easy 

thly ‘installments as outlined below. 


~~ JUST MAIL COUPON ~ 


McGRAW-HILL BOOK COMPANY, Inc. 

330 W. 42nd St., NYC 18 

aes send me Croft's LIBRARY OF POWER PLANT 
PRACTIC B. 6 volumes, for 10 days’ yore on 

appreval. In 10 days I will remit $3.50 and $3.00 


you can have the 










monthly 


| ur ~ the total | Lopes of $18.50 is paid, or return the 
Name 

| Address 
City Zone State 

| Company 

| . ; 


Position 


| RRR rrr 9S 
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Drying closets in pient of The Bayer Company Division of Sterling Drug, Inc., 
Trenton, N. J. The 60-Ib. steam pipes are covered with K&aM "Featherweight" 
85% Magnesia Insulation, 2 inches thick, canvas pasted and banded 


Where temperature 
control 
is important — 


ANatire made Asbestos... 
Keasbey & Mattison has made 
it serve mankind since 1873 





Reclaim Solvent Still in the Trenton plant. Tank and tower are 
Insulated with 2-inch 85% Magnesia Block, finished with asbestos 
cement; steam line with 2-inch thick 85% Magnesia; returni ne 
with Standard Thick 85% Magnesia. 


KeM “Featherweight” 85% Magnesia Pipe Insulation 


In the Trenton, N. J. plant of The Bayer Company Division of Sterling 
Drug, Inc. temperature control is vastly important. Insulation of known 
dependability is essential. 


K&M “‘Featherweight”’ 85° Magnesia Pipe Insulation was used because 
in a wide variety of applications it has proved efficient and durable. It 
combines the high insulating properties of basic Carbonate of Magnesia 
with the proper amount of clean Asbestos Fibre as a binding element. 
It is extremely light in weight, easy to apply, fire-proof, mechanically 
strong. And is supplied in a wide range of sizes and weights. 

K&M Distributors, located strategically throughout the country, are ex- 


perts on the application of K&M insulating materials. Let them help you 
make important savings in your plant. Write us for further information. 


KEASBEY & MATTISON 
COMPANY + AMBLER + PENNSYLVANIA 


IN CANADA — ATLAS 
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HENSZEY Zeed Waren METER 
STANDS UP where others FAIL 


The cutting, abrasive action of 
hot, dirty Boiler Blowdown quick- 
ly breaks down meters that de- 
pend upon close clearances and 
intricate parts for their accu- 
racy. Henszey Meters stay ac- 
curate — stay on the job — accu- 
rately measuring Boiler Blow- 
down, Feed Water, Condensate, 
Free-Running Chemicals and 
other “hard-to-measure” liquids. 
Send for details. 


HENSZEY CO., Dept. D5, WATERTOWN, WISCONSIN 











FEED WATER METERS 


Continuous Blowdown © Distillation Systems ©¢ Heat Exchangers 
Boiler Feed Regulators * Flow Indicators °* Proportioning Valves 
also MILK EVAPORATORS ond PRE-HEATERS 








High power plant costs tod®have opened up 
big opportunities for men who know the 
means of producing efficiency and economy 
in power plant operation. The above booklet 
sent to you without obligation, will tell you 
of the easy way to become a Hays trained 
Combustion Engineer, in a little of your spare 
time, through the easy reading, low cost, 
Hays Home Study Course in Fuel and Com- 
bustion Engineering. Send for it now 

Approved for Veterans Our 30th Year. 
HAYS INSTITUTE OF COMBUSTION. Dept. i5 
430 North Michigan Ave., Chicago 11, Illinois 


HAYS INSTITUTE OF COMBUSTION 


430 N. Michigan Ave., Chicago, Hl. Dept. 15 
Name___ 

Address 

City State 


Company Name 
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“GUNITE” 
Concrete 


(SINCE 1915) 
Linings for 
STEEL BUNKERS « 
DUCTS, HOPPERS « 
STACKS « 
UPTAKES « 
BREECHINGS « 


STEEL & PIPE 
ENCASEMENT 


FIREPROOFING « 


GUNITE CONCRETE 
& CONST. CO. 


1301 Woodswether Road 
KANSAS CITY 6, MO. 


R. N. Turner, Dist. Mor., 228 No. La Salle St., 
Chicago |, ttl. B. H. Mueller, Distr. Mor., 6625 
Deimar Bivd., University City. (St. Louis), Mo 
Philip D. Barnard. Distr. Maer., 2036 Addison, 
Houston 5, Tex 
Branch Offices: New Orleans, Dalias, Denver 


See our catalog in Sweet's’ 











your industry's 
BIGGEST 
TRADE SHOW! 


Your industry’s 

biggest trade show isn’t a 
once-a-year event. 

It comes to you with 

every single issue of 

this magazine. And, because 
it is scheduled so frequently, 
it can bring you a continuing 
series of up-to-the-minute 
“displays.” In these 
advertising pages, you will 
find the latest news about 
products and services 

that are specially designed 
to help you do your job 
better, quicker, and cheaper. 
To be well-informed about 
the latest developments 

in your industry... 

and to stay well-informed... 
read all the ads too. 


McGRAW-HILL 
PUBLICATIONS 


39) 





Be cneteeinina ee 


POWER + May 1949 



















You'll probably 
need new boilers 
before you need 
new valves... 


WW EG, 
you W5e.-. 


Homestead 


BOILER 
BLOW-OFF 















DOUBLE LIFE 
“Spare” seat and disc 
in every HOVALCO. 
Simply turn them over 
for good-as-new 
valve. 












HOVALCO HOMESTEAD COMBINATION BLOW- 
OFF VALVES are built to outlast the boiler. Records of 
25 to 30 years’ continuous use in boiler blow-off service are 
common, and besides having double the life span of ordi- 
nary valves, they cost 30% to 60G less to maintain. 


The HOVALCO ANGLE VALVE which takes the abuse 
and regulates the flow, is equipped with a special reversible, 
long-wearing, “S’ Monel seat and disc ... actually an extra 


NOVALCO angle valves weed tn combination set of accurately ground, perfectly matched seating surfaces 


with (1) Homestead Lever-Seald or (2) Cam- 


Seal Quaster-tem Valves, aeet the vequive ready to be put into service whenever the need arises. By 
ments of A.S.M.E. Code and all state laws for simply unbolting the lower valve body and turning over 
boiler blow-off service. Made in 1 /2"—2"— the seat and disc, you have a good-as-new valve ready for 


“ee ae Sai - 
214" sizes for pressures vo to — pounds. another long lifetime of service. 








STEAD 
Piprvts 
Write today for " 


fall information HOMESTEAD VALVE MANUFACTURING CO. 


ona yom sonnet \ Serving Since 1892 
P. 0. BOX 210 CORAOPOLIS, PENNA. 


Book No. 38. 
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HS and Sirocco Fans for ST Fly Ash Precipitators Type VS Gyrol Fluid 
induced draft especially for power Drive—for adjustable 
types of power plants burning pulverized speed control of mechan- 


forced 
in all 
plants 


PAA AA AAO “WE my 


or 




















After the sale ...what? 


You’ve, no doubt, heard the time-honored sales 
stimulator—"To sell is to serve”. 

At American Blower, this is borne out on every 
order 

Here, in consultation, are shown A. P. Darlington 
and H. O. Danz, both veterans of 34 years with 
American Blower. They’re starting work through 
the shop on a new order for Induced Draft Fans 
from The Detroit Edison Company for the Conner’s 
Creek Station. 


American Blower engineers have sold and served 
Detroit Edison on similar orders all through the 
years. 








fuel ical draft fans. 





ewing home and RMU, RADDA 


It has been their privilege to work closely with 
Detroit Edison engineers during this time (some- 
times in overalls right on the jobs). They have j 
profited by this experience , . 

Yes, you've guessed it. They sell by serving. 

This service is available to you through equally 
competent American Blower sales engineers located 
in our branches in all the principal cities. A phone 
call will put you in contact with one 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICH. 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division ot American Ravtator & Standard Savitary conroration 











AMERICAN BLOWER 








AMERICAN.STANDARD * AMERICAN BLOWER * CHURCH SEATS * DETROIT LUBRICATOR * KEWANEE BOILER * ROSS HEATER * TONAWANDA IRON “aie 
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Conveyor efficiency starts here 


Your conveyor can be no better than 
its idlers! 

For the idlers must do two things: 
(1) They must withstand severe 
usage. (2) They must keep your 
conveyor belt tracking properly. 
Otherwise, your entire conveyor can 
break down. 


Yes, efficient idlers are vital to top 
performance. And because Hewitt- 
Robins Conveyors are equipped 
with Robins Idiers, you can depend 
on them to move your material at 
less cost. 

You see, Robins Idlers provide extra 
strength. The reason is their rigid 
truss design. It is stronger than any 
other type of construction! 


Robins Idlers provide extra economy, 
too. That is due to such features as 
their patented One-Shot Lubrica- 
tion and Triple Grease Seal. These 
enable Robins Idlers to roll longer 

. with less care and less grease! 


Here’s an additional fact to keep 


in mind when you buy a conveyor: 


Hewitt-Robins is the only Paoncon. sete in 
the world that re- 
sponsibility for both machinery and 
belting. Only Hewitt-Robins engineers 
builds and installs these elements as a 
single unit. 


Whether you need replacement idlers 
for your present conveyor or an 
entirely new conveyor, insist on 
Robins Idlers. For full details, write 
Robins Conveyors Division, 270 
Passaic Avenue, Passaic, New Jersey. 





IDLERS 


ROBINS CONVEYORS DIVISION 





HEWITT-ROBINS @: INCORPORATED 









These exclusive features of 
Robins Idlers save you money 


One-Shot Lubrication 


Cuts your lubricating time more 
than half. Assures thorough lubri- 
cation with only one walkway 
on your conveyor. No exposed 
piping subject to damage. 


Triple Grease Seal 


on Robins Roller Bearing Trough- 
ing and Return Idlers. Locks 
grease in. Keeps dirt and mois- 
ture out. 


Rigid Truss Construction 


End and center brackets, pulleys 
and pulley shafts form a single 
unified member that absorbs 
shocks and loads. Stronger than 
any other type of construction! 





BLOW-DOWN CUT 100,000 GALLONS 
PER DAY AT CATERPILLAR TRACTOR CO. 





ILLCO-WAY’s simplified modern 
boiler water conditioning system 
cuts steam costs, boosts efficiency 
at Caterpillar Tractor Co. plant 


“Caterpillar” operates twelve 630 H.P. 
boilers on de-alkalized water. The boil- 
ers can be operated at 200% capacity, 
or at 1260 H.P. 


Use of ILLco-Way equipment, shown 
at right, has reduced blow-downs by 
approximately one-half of former re- 
quirements. Continued use of de-alka- 
lized water is expected to produce 
even greater blow-down reduction in 
the future. 


In nine months of operation the sav- 
ings on make-up water have been very 
pronounced, Caterpillar reports. Dur- 
ing normal operations, an estimated 
100,000 gallons per day on make-up 
water are saved by using ILLco-Way 


equipment, as the result of elimination Toqther 


of excessive blow-down. 

To some you 
Intco-Way De-alkalizing equipment better! 
produces water suitably low in alka- ° 
linity, reduced in solids content, and 
free or hardness, at a cost comparable 
to softening. Write for literature today. 


ILLCO-WAY De-alkalizing installation in power plant at Caterpillar Tractor Co., Peoria, IIinois 





NG 
prion?! 
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ELGIN WATER CONDITIONING 
Services and products of Elgin Softener Corporation 
have been added to those of ILLCO-WAY—thus broaden 
ng our range to include Elgin Zeolite Water Softeners, 
Water Treating Chemicals, Filters, and the complete 
line of Elgin Water Conditioning Systems for every need. 








ILLINOIS WATER TREATMENT CO., 853-5 Cedar St., Rockford, Illinois + 7310-NN5 Empire State Bidg., New York 
illco-Way and Elgin representatives in principal cities 

ENGINEERING AND EQUIPMENT—DE-IONIZERS for process water treatment and treatment of liquids and solutions other than water; waste 

treatment; reclamation of specific constituents. DE-ALKALIZERS: Boiler feed (external); Bottling water. SOFTENERS: Industrial, Domestic. FILTERS, etc. 
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VALUABLE 
INFORMATION 


Here is a new booklet, just off the 

press, that belongs in the files of every man con- 
cerned with operating, maintaining, or purchasing 
pumping equipment. 

Case histories drawn from important industrial 
fields, show how pump operators and manufac- 
turers have successfully dealt with those long-time 
enemies of pump life—corrosion, fatigue, and ex- 
cessive wear. 

You'll find these stories well worth reading... 
and they may suggest a solution to your own pump 
problems. 

Meanwhile, if you are looking for ways to 
improve your pump installations, or are contem- 
plating buying new ones, here is a tip worth 


remembering: 


Most pump users agree that pump parts last 


longer when they’re made of Monel*,“K”* Monel, 


or “S”* Monel. And that’s not surprising, for these 


EMBLEM f OF SERVICE 


Tract mate 


Monel .. for minimum maintenance 


POWER May 1949 


Thi 
E Parts THAT WEAR OUT 
CAN BE MADE To 


Inco Nickel Alloys have strength and fatigue re- 
sistance equal to that of structural steel. They are 
rustproof, hard, and corrosion-resistant as well. 

These Inco “task” Alloys bring you other im- 
portant advantages, too. For a more complete dis- 
cussion of their desirable physical properties in 
pump applications, send for the new booklet ... 
today. 


Just mail the coupon. *Reg. U. S. Pat. Off. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 





—- 


1 
THE INTERNATIONAL NICKEL COMPANY, INC. 
67 WALL STREET, NEW YORK 5, N. Y. 


Please send me your new booklet: “How to Get 
Longer Service from Your Pumps.” 


NAME 
TITLE 


COMPANY 
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Pris SH we 
SPECIAL PURPOSE TURBINE 
FOR OPERATION 4. Condensing bleeder operation — provid- 
UNDER ALL THESE CONDITIONS: i tn as steam Ter Keating 
|. Straight, high-pressure, condensing . . . and the speed under any of these con- 


ditions can be varied from 2800 to 4750 rpm. 
2. Straight, low-pressure, condensing — put- 


ting to work excess low-pressure steam. This is but one example of many unusual com- 

binations developed by Terry to meet out-of- 

3. Mixed pressure — using the low-pressure the-ordinary requirements in turbines up to 

steam available, with only enough high- 2000 hp. Information on a special-purpose 

pressure steam required to drive the com- turbine for your specific requirements will 
pressor be gladly furnished. 


THE TERRY STEAM == 
TURBINE COMPANY == 


TERRY SQUARE, HARTFORD,CONN. 
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LIMITED 
ZEOLITE 
~ | CAPACITY 














ELGIN 
“Double Check” 
METHOD 


Note the ingenious 
upper ond lower mani- 
folds containing check 
valves which prevent 
escape of zeolite, per- 
mit deeper bed, better 
regeneration and assure 
better distribution 
of water with higher 
efficiency 



















A record of the preference expressed by nearly 2000 operat- 
ing men who weighed the Elgin “Double-Check” design 
against the conventional design, shows that 9 out of 10 
prefer the “Double-Check”! 

Study the diagrams above, contrasting the Elgin “Double- 
Check” design with the conventional zeolite water sof- 
tener, and you will see why the “Double-Check” design is 
so overwhelmingly preferred. In comparison with the con- 
ventional softener the “Double-Check” means: 

3. More soft water. Up to 44% more soft water from same 

size softener containing same type zeolite. ““Double-Check” 

manifold permits putting more zeolite in a softener of 
given size; also permits higher back-wash rate which means 
more efficient use of the larger amount of zeolite. 

2. Eliminates zeolite loss. By preventing escape of zeolite, 

the “Double-Check” design virtually eliminates zeolite 
replacement cost. 

3. Positive backwash control. Backwash rate automat- 

ically regulated by Elgin backwash regulator. 

4 Less salt and wash water. More efficient backwashing 

reduces wash water consumption; also assures more effi- 
cient regeneration that cuts salt consumption. 

5. Less maintenance. Elgin quality construction means 

minimum repairs and replacements. 


Step up capacity of your 
present softener 


6. Smaller space required. More soft water from softener Remember that the Elgin “Double-Check” method is 
of given size means either added capacity from same size ean to all — of — Let us show vee 
softener or same capacity from a smaller one rt ‘ahi > op oo eae ae ke ea. 
Ask for Bulletin 607. It shows why 9 out of 10 prefer Check” method and our new high capacity synthetic 
Elgin “Double-Check”. and resinous zeolites). 


ELGIN SOFTENER CORP., 130 North Grove Ave., Elgin, Ill. 


pes ate te fet te Or ae es pie ae et 


GET THE FACTS... 


Send Bulletin 607. |. am interested in: 


[] Elgin Water Softener. (_] Modernizing our water softener. 


——————— signin 
(EEE ssecheentipeniaaicapesiniginsimnnettioas 


ADDRESS. ew 
Mail to—ELGIN SOFTENER CORPORATION, Elgin, Illinois 





ee 
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Easy On Your 


FUEL BILLS 


a a a 
UNIT STEAM 
GENERATORS 


The E. T. Wright factory at Rock- 
land, Mass. — where Wright Arch- 
Preserver shoes are made— is heated 
by an economical Preferred Unit 
Steam Generator. 


This Wright installation was tai- 
lored to specific job requirements by 
Buerkel & Co. of Boston, contractors 
and engineers, to provide dependable, 
automatic operation with low main- 
tenance and maximum efficiency. Hun- 
dreds of custom-built Preferred Units 
are sage sy low cost steam, often 
cutting fuel bills as much as 40%. 
Preferred Generators also eliminate 
costly stacks ... reduce repair bills... 
help avoid expensive shutdowns. 


Investigate the application of a 
Preferred Unit. Steam Generator to 
your specific requirements. You'll find 
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the full story on why Preferred Gen- 
erators use less fuel, require less at- 
tention, in our new bulletin 1000-F. 
Write for your copy today. 


ENGINEERING FEATURES 


1. Fully Automatic Operation even with 
Bunker C, No. 6 including the new cata- 
lytic residuals and all types of commer- 
cial gas. 


2. Induced (Pull-through) Draft, a distinc- 
tive feature, eliminating the ity of 
building costly stacks. Only a simple vent 
to the outside air is required. No escape 
of products of combustion into the boiler 
room. 





3. Preferred Rotary Oil Burner — belt 
driven — 4600 RPM cup speed — patented 
Voluvalve for dependable fuel r lati 
— built especially for this unit. 


4. Four-Pass Down Draft Gas Travel re- 
sults in maximum heat absorption. 





PREFERRED UTILITIES MANUFACTURING CORPORATION ¢ 1860 BROADWAY, NEW YORK 23, N.Y. 











2 


5. 80% Minimum Thermal Efficiency "' 
proved and guaranteed. 


6. Low Maintenance — the result of over 
28 years of combustion engineering ex- 
perience. 


7. Full Range of Sizes—from 20 to 500 
h.p. and pressures of 15 to 250 Ibs. Two- 
pass units in 20 and 30 h.p. with pressure 
of 15 Ibs, 
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Valve 
Stem 
Packing 


Raybestos-Manhattan manufactures a number of special packings for valve stems 
and other small spaces. 


R/M Braided Valve Stem Packing No. 300 is made of long fibre asbestos yarns in 
braid over braid construction lubricated to insure softness and pliability. It is 

widely used on valve stems and reciprocating rods and plungers, against either 
steam, air or hot and cold water. For higher pressures it is available wire 

inserted (R/M No. 302). 


R/M High Temperature Valve Stem Packing No. 303 consists of a braided 
jacket of pure asbestos yarns and monel wire over a high temperature resistant 
plastic core. It is a proved product for high temperature applications in valves 
and expansion joints handling super-heated steam or gases up to 900°F. 


Ask the authorized R/M packing distributor near you for a copy of the R/M 
Packing Catalog. He will be glad to discuss with you the complete line of R/M 
packings for all types of industrial equipment. 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, MANHEIM, PA. | Factories 
Bridgeport, Conn.; Manheim, Pa. 

No. Charleston, S.C.; Passaic, NJ. 

RAYBESTOS-MANHATTAN, INC., Manufacturers of Packings « Asbestos Textiles 
Mechanical Rubber Products « Abrasive and Diamond Wheels «+ Rubber Covered 
Equipment « Brake Linings ¢ Brake Blocks e¢ Clutch Facings ¢ Fan Belts 
Radiator Hose « Powdered Metal Products « Bowling Balls 
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THE HEART OF 


A PUMP IS ITS 


IMPELLER 





Peerless Pumps utilize many different impeller 


designs to 


What makes tick?” Its heart i 
an impeller! 

Pictured above are eight Peerless 
impeller designs for varying fluid condi 
tions. No. 1 forces water upward from 
deep wells. No. 2 is a double suction de- 
ign for high capacity horizontal pumps 
No. 3 pumps solids in suspension. No. 4 
handles all liquids in small capacities, at 
high heads. No.5 is of single suction 
design for process services. No.6 com 
bines both radial and axial flow. No.7 is 

semi-open impeller for small diameter 
eep wells. No.8 is an impeller that 
propels” large liquid volumes. 

The point is—capacities, lifts, heads, 


a pump 








temperatures, chemical analysis, clarity, 


shaft speeds are seldom common to dif- 





Los Angeles 31, California 


Broadway 
Omaha, 
resno, California 


meet various fluid 


ferent pump services and installations. 
Because fluid conditions vary, Peerless 
pump designers are versatile and Peerless 
pumps utilize this versatility in different 
impellers for varying fluid conditions, 
successfully pumping most liquids in all 
industries. 

Peerless horizontal pumps are available 
for general purpose pumping, for 
handling sewage and other materials in 
suspension, for most all process services, 
for moving chemicals and oils, for acids 
and caustics and for such specialized 
applications as I-p gases. 

Peerless vertical turbine pumps are 
available for lifting water from deep wells 
or close-coupled tor wetordry pit 
installation and for drainage, drydock, 


PEERLESS PUMP DIVISION 


FOOD MACHINERY AND CHEMICAL CORPORATION 


Indianapolis, Indiana 


District Offices: New York 5, 37 Wall Street; Chicago 40, 4554 N. 
Atlanta Office: Rutiand Building, Decatur, Georgia; 
Nebraska, 4330 Leavenworth Street; 
Los Angeles 31, California 


Dallas 1, Texas; 


conditions 


canal diversion and flood control services. 

Plan with Peerless for all your needs 
for pumps. Individual descriptive Bulle- 
tins on each of the types of Peerless 
Pumps described above are available 
upon request. 


’ 


Peerless 


VERTICAL AND HORIZONTAL 


Pumps 
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there is a 


HARBISON-WALKER 
REFRACTORY 


for every heating zone 


You get longer service from your boiler settings 
and reduce your maintenance costs when you 
select the correct refractories from the com- 
plete Harbison-Walker line. 

The grade of refractory needed depends upon 
the individual characteristics of the furnace— 
the type of boiler, fuel, method of firing, op- 
HARBISON-WALKER PRODUCTS erating practice. The properties you want in 

FOR POWER PLANTS your refractories include resistance to fusion, 
fluxing and erosion, spalling and mechanical 


Harbison-Walker offers a wide variety of high damage. 

duty, super-duty and high alumina refractories 

in standard and special shapes, plastics, castables Through many years of close association 
and mortars. Shipments are made from con- . ° 

veniently located plants or warehouses Our tech- with boiler manufacturers and aed plant 
nical organization will gladly help you select the operators, Harbison-Walker has gained in- 
exact grades and types of Harbison-Walker re- timate knowledge of service requirements. 


fractories best sulted to your individual needs. fi 
‘ For greatest overall economy and satisfac- 


tion, standardize on Harbison-Walker 
refractories! 


Harbison-Walker Refractories Company 


AND SUBSIDIARIES 






Cae Fo \ 
WORLD'S LARGEST PRODUCER bd 4 mY 


OF REFRACTORIES 


GENERAL OFFICES 


A \ 
ON 
\) PITTSBURGH 22, PA. 


Trade Mark Reg USS. Pat. Of 





TUBULAR PRODUCTS - CONDUIT 





sata 


Now as never before, Ameri- 
ca stands at a cross-roads. One road 
is the way of easy promises by which 
we hope to arrive in the Never-never 
land of abundance for all and hardship 
for none. 

The other way looks very much like 
the road we have traveled--the way 


Where do we go from here? 








that built America into the richest, 
strongest, most envied nation of all 
time. It is the road built by enterprise 
and resourcefulness and hard work-- 
and thrift. 

As a community leader it is your 
responsibility to help America choose 
the road we are to follow. 


The Youngstown Sheet and Tube Company 
General Offices -- Youngstown 1, Ohio 
Export Offices--500 Fifth Avenue, New York 


MANUFACTURERS OF CARBON, ALLOY AND YOLOY STEELS 


RODS - SHEETS 


ELECTROLYTIC TIN PLATE - COKE TIN PLATE - WIRE - COLD FINISHED CARBON AND ALLOY BARS - PIPE AND 
- PLATES - BARS - RAILROAD TRACK SPIKES. 
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be OF SCALE PER DAY 
PROVED. FROM BOILER FEED WATER 





AVER Hot Process 
HITWeERA 


Water Treating System 


This is what a Graver two stage Hot Process water treat- 
ing plant is doing at a large oil refinery. A million 
pounds of lake water per hour, taken from a canal, is 
treated as makeup for a battery of high pressure boilers. 
A million pounds of this untreated water contains ap- 
proximately 150 pounds of scale forming material. This 
means about 3600 pounds every 24-hour day. Heaters, 
sedimentation tanks, filters, and deaerating equipment 
give the boiler system complete protection against scale 
and corrosion. 























If your problem involves treatment of water for boiler 
feed, process, or industrial waste water treatment of small 
or large capacities . . . you will find Graver water condi- 
tioning equipment does the job efficiently and economi- 
cally. All types are available, for all jobs, in all capacities. 








Write today for recommendations and a survey of your 
water conditioning problem. 





WATER CONDITIONING & PROCESS EQUIPMENT DIVISION 


RAVER GRAVER TANK & MFG-CO.INC =” 


EAST CHICAGO, INDIANA A 
HYORK + PHILADELPHIA + CHICAGO + CATASAUQUA, PA. © HOUSTON + © SAND. SPRINGS, OKLA! | 
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A COMPLETE COAL 
CRUSHING OPERATION 
in less than 12’ x 12’ x 127 


American Rolling Ring Crushers 
provide high tonnage reduction 
with controlled uniform sizing 








Americans are contributing to great- 
er firing efficiency in power plants 
everywhere. ROM coal is rapidly 
reduced to stoker or pulverizing 
sizes in one low-cost operation. A 
complete, compact crushing opera- 
tion requiring only minimum head- 
room and no auxiliary crushing or 
breaking units, Americans incur lit- 
tle or no extensive plant alterations. 
American Rolling Ring Crushers : Seay 
e : mea Only Americans offer the patented 
are built in capacities up to 500 chalice vieg atten Gat le teal W/ 


IPH. by efficient cleavage action of multiple 


cutting edges. 





Get the data on improved coal preparation— 
Send for Americans "S"' Crusher Bulletin. 






4 


and o 
Oni oan ad Pai rarers 
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Under all conditions the proved performance of Tycol lubricants 
more than meets their recommended service. 

Rigidly controlled and tested during manufacture . . . and refined 
from the highest grade crudes, Tycol oils and greases are known 
for their *UNIFORMITY within each classification — from the first 
drum to the last. 

This unvarying high quality, plus the scope of the line, accounts 
for Tycol’s wide acceptance by industry interested in maximum pro- 
duction .. . top efficiency . . . lowest operating cost. 

Whatever your lubrication need, let a Tide Water Associated 
engineer help you select the one suited for your particular need. 
Call, write or wire your nearest Tide Water Associated office for 
full details. 
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*LEARN WHAT THIS PRODUCT CHARACTERISTIC 








INDUSTRIAL 
LUBRICANTS 


Boston e Charlotte, N. C. e Pitts- 
burgh e Philadelphia e Chicago 
Detroit e Tulsa e Cleveland 
San Francisco e Toronto, Canada 


; TIDE WATER 
wae associated 


OIL COMPANY 


17 BATTERY PLACE - NEW YORK 4, N.Y. 





MEANS TO YOU READ “LUBRICANIA 

This informative handbook, “Tide Water Associated Lubricania,” gives clear, concise descrip- 
tions of the basic tests used to determine important properties of oils and greases. For your 
free copy, write to Tide Water Associated Oil Company, 17 Battery Place, New York 4, N. Y. 


REFINERS AND MARKETERS OF VEEDOL — THE WORLD’S MOST FAMOUS MOTOR OIL 
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You Can’t Have Efficiency in Draft or 


Balance . . . just as important in stack and dust collecting 
equipment as it is to a dancer. It costs needless time, 
money and effort, to try to get truly efficient operation 
from unrelated dust collecting and draft producing com- 
ponents obtained from different manufacturers. 
Thermix packaged design flue gas control, balances 
and integrates the operation of: 1—dust collector, 2—fan, 
3—breeching and 4—stack . , . provides predetermined 


PRAT-DANIEL 
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Dust Collecting Equipment without it! 


efficiency . . . offers the added advantages of unit respon- 
sibility for draft production and dust collection. 

These four important features of Thermix equipment, 
plus this unit design, unit manufacture and unit respon- 
sibility, protect your investment and assure operational 
savings for many years. 

Details of Thermix equipment are available in a com- 
plete catalog. Write for acopy on yourcompany letterhead. 


All inquiries should be directed to: 
Project & Sales Engineers 


THE THERMIX CORPORATION 


First National Bank Bidg. Greenwich, Conn. 
(Offices in 28 principal cities) 
Conodion representative: 1. C. CHOWN, Ltd., 1440 St. Catherine St. W., Montreal 25, Quebec 


CORPORATION | 


Manufacturers of Thermix Equipment 
EAST PORT CHESTER, CONN, 
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Pritchard Built POWER PLANTS* 
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Pritchard engineers are thoroughly expe- 
rienced in constructing power plants in 
which every detail is designed for more 
profitable operation. Corporate utilities and 
industrial users of electric power know that 
with today’s higher labor and supply costs, 
improved plant efficiency is essential to 
profit margins. Sound engineering practices, 
complete design facilities, mutual under- 
standing of your problems and a willingness 
to cooperate with your engineers, enable 
Pritchard to achieve that goal for you. 

If you are planning any power plants 
(steam or diesel), generating stations, alter- 
ations or expansions it will pay you to 

consult Pritchard first. Any part of 

Pritchard’s design, engineering and 
construction service is also available 
separately. Write TODAY for 
complete information and 

competent consultation. 











ont recently com 
midwestern 
tor installed’ 
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Design, Engineering, 
Construction 


Serving the CHEMICAL, POWER, 
PETROLEUM and GAS industries 


«Saal ea preted wwocaiond DESIGN - ENGINEERING - CONSTRUCTION 
. P 908 GRAND AVE. e KANSAS CITY 6, MO. 





tos ANGELES . Pe. eR GH . CHICAGO 
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How to get MAXIMUM 








Nuisance Abatement! 


J, CPPeas ELEX electrostatic pre 

cipitators, like those in this 
installation, provide maximum guar- 
anteed nuisance abatement . . . and 
improve public relations by helping 
make your community clean and 


healthy 


Although fly ash emitted to the 
atmosphere may vary from 0.75 to 
0.25 grains per cubic foot under 


municipal ordinances these re 


| Ist with industrial Ges 
SS 
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ance as guaranteed . 


sults do not provide nuisance abate- 
ment that meets public demand. But 
Koppers-Elex can limit residuals to 
15 grains or less, uniformly emitted 
a guaranteed performance which 
protects your interests mow and in the 
future by providing maximum nui- 
sance abatement under all conditions! 
Koppers-Elex precipitators assure 
you of maximum efficiency and perform- 
results of the 


 Kggpere- Clix 


experience gained in over 1000 suc- 


cessful applications. So, for superior 
recovery or removal of material from 
specify Koppers- 
Elex . . . designed, engineered, built, 


industrial gases, 


installed and guaranteed by Koppers 
. . . with 111 years of reputation-build- 
ing integrity behind it. Koppers Co., 
Koppers-Elex Precipitator Dept., 235 
Scott St., Baltimore 3, Maryland. 





ELECTROSTATIC PRECIPITATOR NA 
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A 
COMPLETE 


Packaged 


ASSEMBLY 





CONNECTIONS 
TO MAKE 





A Cottrell Precipitator 
Installed by Research Corporation 


WILL COLLECT OVER 


OF YOUR FLY ASH 


A Research Corporation Cottrell will effectively clean 
stack gases by removing over 95% of all the different 
size fly ash particles suspended in the gas. 

It will operate with a low draft loss, averaging only 
a few tenths of an inch of water across the Cottrell 
The electrical power required for energizing the Cot: 
trell is extremely low, amounting to only .5 to 1.0 
KWH per 100,000 cubic feet of gas cleaned. 

The plus efficiency of Research-installed Cottrells 
is assured by Research's experience gained in over 35 
years and 1100 installations. This knowledge is es- 
sential to successful dust control, for every application 
presents its own peculiar problems. Each installation 
must be individually engineered. 

Research-Cottrells can be installed to furnish any 
degree of efficiency desired, and to handle any volume 
of boiler gas. Full information is presented in an in- 
teresting 28-page bulletin. Write for your copy today 


Research Corporation Installations 


47 CARBON BLACK PLANTS 
200 METALLURGICAL INSTALLATIONS 
203 ACID PLANTS * 34 PAPER MILLS 
262 DETARRING INSTALLATIONS 
195 POWER STATIONS 
71 STEEL PLANTS * 95 OIL REFINERIES 
AND MISCELLANEOUS INSTALLATIONS 








RESEARCH 
CORPORATION 


405 Lexington Avenue, New Yerk 17, N. Y. 
122 South Michigan Avenue, Chicago 3, Illinois 
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SPIRAL CONVEYORS 


Sectional Flight, Helicoid, Mixer, Cut Flight, 
They meet Ribbon and Cast fron — six types manufac- 
tured by modern methods with equipment 


Practically Any especially designed for the purpose, insuring 
uniform strength and true alignment. Handle 


Requirement and many kinds of material — capacities vary with 
size of conveyor. No return strand — saves 


Operating Condition time and cost. Jeffrey spiral conveyors are 


interchangeable with other standard makes — 
are built to industrial standards. Write for data. 
W ~ 
- a ij | zw g Complete Line of 
a cor bey | _ a ZL 7 Material Handling, 
jj CH) Y bg WO ZG | 
Ne ay tng ene 


MANUFACTURING COMPANY Established 1877 
932 North Fourth St., Columbus 16, Ohio 
Baltimore 2 Chicago 1 Detroit 13 Jacksonville 2 Pittsburgh 22 
Birmingham 3 Cincinnati 2 Harlan Milwaukee 2 St. Louis 1 
Boston 16 Cleveland 13 Houston 5 New York 7 Salt Lake City 1 
Buffalo 2 Denver 2 Huntington 19 Philadelphia 3 Scranton 3 
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enclosures designed ac end wal idee : 
ae) keep heat meg _hot corporated in one unit to meet 





@ The suspended arch and the husky double 
wall in the hot furnace zone are air cooled to 
assure refractory survival. 


@ In the cooler convection area, thin sus- 
pended walls, backed up by thick insulation, 
minimize air infiltration and conduction losses. 
This combination also reduces heat storage in 
the walls. 


@ Wet bagasse (spent sugar cane) is utilized 
for fuel. The setting is designed to provide the 
proper amount of combustion air overfire to 
facilitate burning. These gases cre burned 
above the Venturi throat to approximate 15% 
to 17% COs. Maintenance of this high COs 
rate is made possible by the tight insulated 
thin walls in the convection area. 








a graphic picture of how several 





individual operating conditions. a 












































@ A hopper under the boiler convection sec- 
tion catches unburned particles of bagasse for 
return to the firing zone via an automatic 
steam-operated injection system. An important 
factor is the substantial reduction of founda- 
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tion loads; suspended construction inherently 
is much lighter than solid masonry. 


Swirling hot gases really do their work in this 
Ward-type furnace specified by a Latin-American 
sugar mill for a bent tube boiler. Heat stays in; air 
stays out; refractory maintenance is virtually elimi- 
nated. This contrasts to the old practice of substantial 
yearly maintenance of solid refractory settings after 
each grinding season. 





BIGELOW-LIPTAK 


34a ae) Mm Unit-Sucpended Wallet Qrchso 


REFACTORY HEARTH ‘zs 


Want more information? This same engineering 
“know how” can be applied to any kind of heat 
enclosure problem. For overall economy and effi- 
ciency, specify Bigelow-Liptak enclosures for boiler 
settings in power plants; oil stills and vessel linings 
in oil refineries; for all kinds of driers and kilns and 
metallurgical furnaces. Write today. 









DETROIT . CHICAGO - NEW YORK - SEATTLE - SALT LAKE CITY - PHILADELPHIA - MINNEAPOLIS - CLEVELAND - CINCINNATI - PITTSBURGH - SAN FRANCISCO 
DENVER - OMAHA - KANSAS CITY, MO. - VANCOUVER, B.C. - HOUSTON - ST. LOUIS - ST. PAUL - BUFFALO - ATLANTA - TULSA - BOSTON - LOS ANGELES 
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CURTIS BUILDING e DETROIT 2, MICHIGAN 


BIGELOW-LIPTAK OF CANADA, LTD., TORONTO, ONTARIO 


SUBSIDIARY OF A. P. GREEN FIRE BRICK CO. 


IN CANADA 
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7 oy, WO 
STOP, LOOK AND READ HOW EASILY Fiey- a-power 


CUTS INSTALLATION COST 
KEEPS MAINTENANCE LOW 
GIVES MAXIMUM BUSWAY FLEXIBILITY 






Because Trumbull Lvp FLEX-A-POWER® is made in pre-fabricated 
units, you save money with this system these three ways. 

The units are easily and quickly put together . . . no special engi- 
neering skill is required for installation. This means that many expen- 
sive time and labor costs are eliminated for a lower “installed cost.” 

Not only is Lvp pre-fabricated, but it is pre-engineered so that 
you can predetermine electrical performance 
before actual installation. This advantage is 
an important factor in minimizing voltage 
drop and in keeping machine efficiency high. 
LONG-LIVED MATERIALS — 

Another advantage — LVD FLEX-A-POWER 
materials do not deteriorate even under the 
most severe operating conditions, thus assur- 
ing years of satisfactory service without costly 
maintenance repairs. 

ADAPTABLE, ‘“‘TAKE-APARTABLE” — 

LVD FLEX-A-POWER is readily adaptable to 
any power distribution problem you may have. 
Fast to install, its convenient ‘“‘take-apart- 
ability” allows you to relocate your LvD system 
without replacing a single part! 

Learn more about the many advantages of 
Lvp. Write for Circular Tec 152 today. THE 
TRUMBULL ELECTRIC MANUFACTURING COM- 
PANY, Plainville, Conn. 





a 


Men Who Observe the Best Electrical Practice Make It a Practice to Use 


TRUMBULL(T) ELECTRIC 
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MAKE CONNECTIONS THREE WAYS 


... with Chase Square Bus Conductors! 





& CLAMP TYPE JOINTS } BOLTED JOINTS €&* BRAZED JOINTS 


dee 


























HREE different types of connections can be used on installations of 

Chase Square Copper Bus Conductors—clamping, bolting or 
brazing. In addition, the four flat sides permit adequate and uniform 
pressure to be exerted between the large contact surfaces, resulting 
in firm, secure joints. 

For information on other advantages of Chase Square Copper Bus 
Conductors, ventilated and unventilated, send for our new illustrated 


booklet to Dept. PO59, 


\ Whe Naliord Headguarden for 
C h aSec BRASS & COPPER 


WATERBURY 20 CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS IS THE CHASE NETWORK... handiest way to buy brass 
ALBANYt ATLANTA BALTIMORE BOSTON CHICAGO CINCINNATI CLEVELAND DALLAS DETROIT HOUSTONt INDIANAPOLIS KANSASCITY, MO. LOS ANGELES MILWAUKEE 

















MINNEAPOLIS NEWARK NEW ORLEANS WEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER} ST.LOUIS SAN FRANCISCO SEATTLE WATERBURY ({Soles Office Only 


250 POWER + May 1949 











© The photograph and the quota- 
tion in this advertisement are 
used by courtesy of the Pennsyl- 
vania Sugar Company of Phila- 
delpbia, and Dan Gutleben, who 
until recently was Chief Elec- 
trical Engineer. 


ERE’S what the chief engineer of a large sugar refinery—using its 
own generators and over a thousand motors from % to 150 hp 
—has to say about “Megger’™* Insulation Testers: 

“Every Saturday...the Wizard (Chief Electrician) applied our ‘Megger’ 
Tester to all of our important generating equipment. Usually nothing happens 
... Then one day the ‘Megger’ test indicates a leak... Like the surgeon’s 
X-ray the ‘Megger’ test detects the condition, and a failure is forestalled. With 
our insulation resistance records we further watch any progressive weakening 
of the ‘arteries’ and have warning that permits us to make repairs at convenient 
times... A maintenance gang without a ‘Megger’ tester would be like a 
surgeon without an X-ray machine.” 

Are you getting the benefit of this kind of insurance protection for 
the important electrical equipment in your plant? ‘““Megger”’ Insulation 
Testers are available in various types (including the unique “Bridge- 
Meg” instrument here illustrated) with ratings up to 10,000 megohms 
and 2500 volts d-c. Write today for illustrated Bulletin 21P7-P. 


JAMES G. BIDDLE Co. 


Electrical & Scientific Instruments 


1316 ARCH STREET, PHILADELPHIA 7, PA 


Se eee 
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Common troubles licked here! 


ERE is a Darling Gate Valve designed to relieve = 
H you of the most common valve troubles. There SS 
are a number of contributing features, but let’s take ——) 
only two... = 


First, note the center slot in the wedge. This fea- SS 
ture allows compression of the wedge. Thus, tight 
closing and easy opening are assured despite body 
expansion or contraction due to temperature changes. 





















Secondly, wedge travel is guided for perfect align- 
ment by double wedge grooves and twin body ribs. 
Canting of wedge caused by line pressure is thus 
eliminated, preventing damage to downstream seat. 

Here’s a combination that just naturally means 
more reliable operation . . . less trouble, less main- 
tenance, less cost! 














Outline your service requirements and get com- 
plete information on Darling Valves of the proper 
type. Or, send for the 300-page Darling Catalog No. 
17M. It describes Darling Valves of all types and 
sizes ... and is full of data of general value... yours 
for the asking. 


DARLING VALVE & MANUFACTURING CO. 


WILLIAMSPORT 8, PA. 





“Coated, Wolge 


Cast steel gate valves 





Darling Gate Valves, noted for out- 
standing quality, strength and pre- 
cision, are made in a wide range of 
sizes, types and constructions for all 
kinds of normal and unusual service 
...and for pressures upto 1500 pounds. 
In addition to the Slotted wedge types, 
there are solid wedge taper seat valves 
and the famous Darling Fully Revolv- 
ing Double Disc Parallel Seat Gate 
Valves for virtually any service. 


THE VALVE MARK 
OF QUALITY... 
WATCH FOR IT ° 


VALVES 
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Strength through Design in Tube-Turn welding flanges 





Taking the measure 
of piping fatigue 


IPE lines are live, dynamic members 
of a piping system. They breathe 
with changes in temperature and pres- 
sure. And the danger of fatigue failure 
from pressure shock, thermal shock, and 


{ cyclic conditions is ever-present. 
More precise information was needed 

on this subject. So, Tube Turns research 

S ar engineers set out to get the answers. For 
the purpose, they designed and built a 
unique cyclic testing machine to handle 
full-size piping assemblies under a wide 
range of temperature, pressure, and cor- 
rosive conditions. And on this torture 
rack they subjected flanged assemblies 
to reverse bending tests carried on to 
ultimate failure. Information revealed 
forms the basis of new designs for greater 
strength in Tube-Turn 
welding flanges. 

Other piping assem- 

blies, too—welding el- 
bows, mitre bends, man- 
ufactured and fabricated 
tees, pipe bends—have 
been subjected to pun- 
ishment more severe than 
any they would probably 
face in normal service. 

. . 

oF 
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TUBE-TURN 


tt 


WELDING FITTINGS 
AND FLANGES 





And this perpetual search for greater 
strength through better design has paid 
off in the form of realistic, non-theoreti- 
cal facts providing a sound basis for Tube 
Turns’ manufacturing policies—facts im- 
portant to anyone interested in getting 
his money’s worth in long life from pip- 
ing installations. 

Tube Turns’ research and develop- 
ment organization, finest in the welding 
fittings industry, is constantly striving 
for the improvement of present prod- 
ucts, the development of new ones. No- 
table among their recent achievements 
have been the design of a new type weld- 
ing tee and the development of alumi- 
num welding flanges. 

Ask to be put on the mailing list for 
Tube Turns’ technical 
periodical, Piping Engi- 
neering. Paper 6.01, for 
instance, deals extensive- 
ly with standard steel 
flanges. Others give you 
research findings and 
additional working in- 
formation pertaining to 
piping not generally avail- 
able in convenient form. 


TUBE TURNS, INC. 
236 East Broadway, Dept. H, Louisville 1, Kentucky 


District Offices at New York, Philedeiphia, Pittsburgh, Chicago, Houston, Tulsa, San Francisco, Los Angeles 





TYPICAL FLANGE 
ASSEMBLY TESTS 





Assemblies were of 4-inch nominal size 
with 300 pound forged steel flanges and 
standard weight pipe. 





Eccentric crank orm produces up-and- 
down movement which creates a cyclic 
bending moment on flange or fitting at 
opposite end of assembly. 





Water spurts from crack in test specimen. 
Almost invariably, failure occurred in the 
pipe adjacent to the flange. 





another 


Aluminum welding flanges. . . 
Tube Turns first! Available in a wide 
range of types and sizes. 
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nd rapered blades 


INLESS STEEL 


s steel 
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» All stainles 


ud * palanced 
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» Adjustable 
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il section 


ration 
jet and smooth ope 
Rare i 


FAN CYLINDER » Ail bolted 


ux will hav 
upricooler right now: 


° er 
ter cooling aoe 


twa 
MARLEY FANS: 


*DriCooler is the exclusive trade-mark of The Marley Company, 
Inc., and designotes its finned tube dry surface cooling equipment. 


THE MARLEY COMPANY, INC. + KANSAS CITY 15, KANSAS 





























Comparisons prove that for economical service 
the qualities of CRYSTOLON* Brick are important 












Less refractory brick, in one boiler, 
did not resist slag action and 
clinker adhesion; had to be 
replaced 









sohe tiie tia oe naa oe pe 


ao tees ceas 





CRYSTOLON Brick, in adjoining 
boiler, are as good as new; have 
given 12 yeors of trouble-free 
service. 





Densely made of silicon carbide, CRYSTOLON Brick offer four oustanding 
features: (1) resistance to slag action, (2) resistance to clinker adhesion, 
(3) resistance to high temperatures, (4) resistance to abrasion. Whether in 
handfired jobs illustrated above where heat is important or in stoker installa- 
tions where power may be the objective, CRYSTOLON Brick give long, 
trouble-free service. They demonstrate their reliability best where conditions 


are most severe. 





© 
NORTON Wy worcesren s, wassacnuserrs 


*Trade-mark Reg. U.S. Pat. Off 
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~"™ SYSTEMS FOR 
ONE OR A BATTERY 
OF BOILERS 


@ CASH STANDARD units are 
available in a number of variations. 
Combinations can be made to 
give you complete automatic con- 
trol with all of its benefits. Size 
of your boiler or type makes no 
difference. 


CASH STANDARD 
FUEL FEED CONTROLLER . . . 


Automatically Regulates 
Fuel Feed 


This CASH STANDARD Master 
Controller automatically regu- 
i] lates fuel feed. Locate it con- 
veniently. Working from boiler 
pressure, it will adjust the rate 
of combustion by regulating the 
rate at which fuel (any kind of 
fuel) is supplied to the boiler 
furnace. And it will adjust the 
Air Flow Controller so the cor- 
rect amount of air is supplied 
for proper combustion — hence, 
money saving. 


5 





CASH STANDARD 
AiR FLOW 
CONTROLLER 


Install a CASH STANDARD Automatic Combustion 
Control System and you get the following results. The rate 
of fuel feed is adjusted exactly to the load requirements at 


all times—a correct proportion of carbon from the fuel and Meters the Air Needed for Combustion 
ee . ° . i R ir Flow 1 

oxygen from the air is maintained—you avoid heat waste thru selene tin Gir cane te SU Gee 

e it near its damper. It is not affected by 

the stack because of proper operation of the stack damper. changes in fuel bed resistance or any other 


variables, because it meters air supply ac- 
cording to the differential pressure through 
. the gas passages of the boiler, doing its part 
Your present boiler becomes a better producer of steam. to inure perfect combustion. 


Your fuels work with peak effectiveness so that you use less 
fuel for the steam you require. Your maintenance needs are 
greatly lessened. You get continuous, dependable, accurate 
automatic control at all times. 


When you have CASH STANDARD Correct Fuel Feed . . . 
Fuel-Air Ratio and Over-Fire Draft, you make savings that 
help level off high production costs. 





CASH STANDARD FURNACE DRAFT CONTROLLER 


Maintains a Constant Draft in the 
Combustion Chamber 


This CASH STANDARD Furnace Draft Controller 
(which comes complete with Operating Power 


BOOKLET No. 300 gives details on steam plant economy 


r 
1 
' 
' 
} This booklet describes and shows various installations of CASH STANDARD 
- units on coal, oil, and gas burning boilers. Each unit is pictured and 
! 
i] 
L 


ie dndeemateanenil 


explained in detail. Send for your copy and see why you can effectively use ii 
this CASH STANDARD Aut tic Combustion Control System to save money. me id pom Ry Ky Bo 1 pap ee 
women we en ne ew ewe draft in the combustion chamber. 


(CASH STANDARD 
ALE CONT POLS VALVES 


DECATUR, ILLINOIS 
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LD coal and ash 
handling equipment 


Bucket elevator—exterior view 
of large coal handling plant Interior view showing bunker, 
showing bucket elevator chutes and scales 


Chutes from internal bunker 
to pulverizers. Note clean 
firing aisle. 


Analyze your power plant expenditures. Do they show 
handling charges out of line for the year’s operation? You 





can cut costs materially by replacing or modernizing your 
coal and ash handling system. Coal and ash handling sys- 


“ms signed ; built bv Fairfie represe » lates 5 
tems designed and built by Fairfield represent the latest FAIRFIELD DESIGNS AND 


BUILDS FOR YOUR PLANT 


: : Z ioe complete coal and ash handling systems, 
never before known in your boiler house. A Fairfield en- with silo or bunker storage; bucket ele- 


in modern handling methods. They are labor-saving, cost- 
saving and will introduce a cleanliness and efficiency 


gineer, with years of practical experience, will gladly talk vators; skip hoists; conveyors of all 
over your handling problems with you. Write today for types; crushers; feeders; weigh larries; 
’ ats ales ‘ track hoppers, etc.—also complete glass 
his services or a catalog showing new Fairfield equipment batch plants and other bulk material 


and installations. No obligation, of course. handling equipment. 


Bf FAIRFIELD ENGINEERING COMPANY 


Builders of Dependable Coal and Ash Handling Equipment 
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Maximum Flexibility 
Where space — 
is limited... 


The flexibility of a P.P.& E. Corru- 
gated Tangent is much greater than a 4 





straight pipe of equal length, diameter, 
and wall thickness. This inherent 
flexibility. minimizes stresses result- 
ing from thermal expansion, and re- 
duces end reaction against equipment. cs 

Non Corrugated tangents can be pre- 2 
fabricated by us in any practical de- ‘ a ; 
sign. Used alone, or together with 


Ss , 
Ray! lation of a complex system 

; Vlituburch Opsing 
i “A AND EQUIPMENT COMPANY 
yi . ui ( ; | a eeletics:. Street — Pittsburgh, Penna. 
if ) : 








where space is at a premium. 
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EOLITE water softening can 


now be accomplished auto- 


ice, back-wash, brine, and rinse, 
and, in addition, has 2 standby 
matically by means of the new positions. Cochrane's standing 
Cochrane Hydromatic Valve in the field of water condi- 
equipped for automatic oper- tioning is your assurance of 


ation. This exclusive patented satisfactory softening; the ease 





feature of all Cochrane Zeolite and certainty of the Hydro- 





Softeners combines, in a single matic Valve insure operation 


with the minimum of attention. 


unit, a 4 position valve for serv- 


COCHRANE CORPORATION 
3106 N. 17th St., Philadelphia 32, Pa. 


Please send me a copy of your latest 
bulletins on Zeolite Softeners and the 
Hydromatic Valve. 


SOFTENERS « FILTERS » DEAERATORS + SPECIALTIES ES TO 
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PLIBRICQ:“ENCLOSURES 
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hey don't come 
00 big for 


PLIBRICO/ 


If you stood in the middle of one of the 31 
x 17 ft. furnaces shown in the accompanying 
print, and looked up at the C-E boiler which 
towers 68 ft. above the floor line, you would 
agree that steam generators don’t come too 
big for Plibrico construction. 

Three C-E boilers like this, fired with blast 
furnace gas and delivering 250,000 Ibs. of 
steam per hr., were recently erected at the 
Inland Steel Co., East Chicago, Ind. The fur- 
nace enclosures for these boilers were built 
by Plibrico, and down to the last detail they 
are a compelling demonstration of Plibrico 
utility and flexibility. 

The enclosure on three sides of the furnace 
(having tangent-tube water walls) is our 
tube-suspended wall construction consisting 
of Plicast castable refractory, insulation, and 
welded steel casing — a completely air-tight 
enclosure permitting precise control of com- 
bustion. The burner wall (the only wall hav- 
ing spaced tubes) is lined with Plibrico 
Jointless Firebrick backing up the tubes. This 
wall, 33 ft. high, is not tube supported, but 
sectionally supported from the brickwork. 
Plicast L-W-I lightweight, insulating castable 
is used in the furnace floor to protect the 
foundation, Beco-Turner baffles, engineered 
to give maximum heat transfer, are the finish- 
ing touch to a boiler setting masterpiece. 

While you were looking at this demonstra- 


tion of Plibrico versatility and flexibility, you would realize that 
Plibrico refractories, engineering, and construction methods are 
also the answer for any refractory need of any boiler down to 
the smallest. So whatever your requirements, from a complete 
setting to a simple patch, call upon your local Plibrico Sales & 
Service organization. Their engineering recommendations and 
crew of expert furnace builders are at your service. 





ABOVE: Longi- 
tudinal section 
through Inland 
boiler 


RIGHT: Burner 
wall with Plibrico 
Jointless Fire- 
brick backing up 
spaced tubes. 


PLIBRICO JOINTLESS FIREBRICK CO., 1818 Kingsbury St., (Dept. E) Chicago 14, III. 
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has an integral steam superheater, the 


ETRO-CHEM SEPAR ATELY FIRED 


wide range of steam control. 


operated . -- further- 
team superheater can 


a—if your furnace 
addition of a y 
SUPERHEATER will give 4 
regardless of how the furnace is 
more, the surface of the integral s' 
be used to increase the furnace capacity. 
FIRED SUPERHEATER 
arying the temperature 


in your 
of the steam. independent of the boiler plant operation. 


PETRO-CHEM SEPARATELY FIRED SUPER- 
HEATERS are now being used in cracking, proc 
ess and chemical plants where close regulation 
of the steam temperature is an important func- 
tion to the efficient operation of the process: 


UNLIMITED 


i | S 
‘Ze 
. C.&. 8 AT CY 
poe eo UT 


PETRO-CHEM 
DEVELOPMEN 
T CO., INCOR 
PORATED 


120 
EAST 41ST STREET, NEW YORK 17, N 
oa 6 
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The GRAHAM trade name 
@ has been recognized among 
industrial buyers for half a 
century as the fuel that produces 
maximum power at minimum 
cost. Year after year it has 
maintained a steadfast reputa- 
tion for efficiency and economy 
and unvarying performance. 


GRAHAM has been produced in 
Western Kentucky continuously 
since 1903. Through the years 
it has held a position among 
buyers of industrial coal as a 
low cost, dependable fuel—and 
since the reserves of GRAHAM 
Coal are tremendous, plant en- 
gineers are assured of an ample 
supply for years to come. 








= 





BROWDER is another West- 
2. ern Kentucky coal that has 

for a half century served as 
a dependable guide to boiler 
room efficiency and economy. 
Industrial users know Browder 
Coal delivers on-the-job results 
that count on the profit side of 
the ledger. 


BROWDER’S steady production 
and tremendous reserves assure 
industrial plant operators imme- 
diate shipment and ample sup- 
ply of this low cost, dependable 
fuel for many, many years 
ahead. Give BROWDER a test in 
your plant—the results will 
more than likely show you the 
way to lower steam costs. 








Take Advantage of Southern’s Engineering Service 


Our staff of skilled combustion engineers are always avail- 
able for boiler room counsel right in your plant. They will 
bring you the benefit of Southern’s 53 years of experience 
in the coal business. They will gladly conduct a survey of 
your plant—and show you how either GRAHAM Coal or 
BROWDER Coal can do an efficient job for you at low cost. 
Write or telephone our nearest office. 








ATLANTA BIRMINGHAM 
LOUISVILLE MEMPHIS 


NEW ORLEANS ST. LOUIS 
In Canada — Boon-Strachan Cool Company, Ltd., Montreal 


CHICAGO KNOXVILLE 


OUTHERN 
COMPANY 




















Directly above is an exterior view of the municipal 
power plant at Vero Beach, Florida. 

In addition to the 1630 H.P. engine illustrated, Nordberg of- 

fers a complete line of stationary power units, in two and 

four-cycle types, from 10 to 8500 HP., including Diesel, Gas 

Diesel and Duafuvel models. 


1630 H.P. 
NORDBERG 
DIESEL 


“~~ for Vero 
Beach, 
Naleate: 








Residents of Vero Beach can well be proud of their 
new spic and span Nordberg Diesel, recently install- 
ed to provide dependable electric service for this re- 
sort area on Florida’s east coast. This new Nordberg 
is an 8-cylinder, 16’’ x 22”’ four-cycle supercharged 
unit driving a 1150 K.W. generator. 

It is interesting to note that even though the view 
shown above was made while the engine was running, 
there is no camera distortion...added proof that Nord- 
berg Diesels provide smooth, vibrationless power. 

If you are considering new or increased power fa- 
cilities, investigate the outstanding features offered 
in the complete Nordberg line of Diesel and gas 
burning engines. 


Milwaukee 7, Wis. 


IBE 


NORDBERG any 











MACHINERY 


DIESEL ENGINES 
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MULTIWHIRL COOLER 


Lubricating Oil 


has 
multi-advantages 
for cooling... 





EASY TO 
INSPECT 


Removable floating head and 
stationary head covers pro- 
vide immediate access to 
tubes without disturbing 
pipe connections. 


NO LEAKAGE 


Gland at stuffing box shows 
any floating head seepage 
ond can be readily tight- 
ened 


YEAR AFTER YEAR, you'll benefit from these im- 
portant design features of the G-R Multiwhirl Cooler. 
These sturdily-built units stay on the job, providing 
effective heat transfer with minimum maintenance. 
Thousands of installations have already proved the 


THE GRISCOM-RUSSELL CO * 285 MADISON AVE., NEW YORK 17, N.Y. 


Transformer Oil 
Diesel Jacket Water 
Circulating Water 


Waste Liquors 


FREE 
EXPANSION 
Floating head prevents ex- 


pansion and contraction 
strains. 


MINIMUM 
PRESSURE DROP 


Correctly proportioned baffle 
system is corefully de- 
signed to suit the duty and 
pressure drop specifications. 


multi-advantages of the G-R Multiwhirl Cooler. 

If your plant operations require the cooling of 
liquids, be sure to get the “inside story” on the G-R 
Multiwhirl Cooler. Bulletin 710 fully describes these 
units. Write for your copy today. 


PIONEERS IN HEAT TRANSFER APPARATUS 
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HARDNESS 
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s for over 10 years 










Over ten years of successful performance have proven the 





a (| ae 


: 


ais efficiency of Zeo-Karb** in removing sodium bicarbonate from 

ce: of 4| j solution, softening water and simultaneously reducing alka- 
= ; = linity to any desired level. 

<i ' Zeo-Karb also removes sodium, magnesium, calcium, iron, 

sy . aluminum and manganese from water supplies. Zeo-Karb, with 


| | a its unlimited tolerance for acid water, will withstand the attack 
of acid indefinitely. Choose the proven water treatment method 
—use Zeo-Karb made only by Permutit. For full details contact 
The Permutit Company,Dept. P-5, 330 West 42nd St., New York 
18, N. Y. or The Permutit Company of Canada, Ltd., Montreal. 


% or any desired value 


% ¥% trademark Reg. U. S. Pat. Off. 


FOR OVER 35 YEARS 


. 
WATER CONDITIONING HEADQUARTERS [Naritthats 














NO MATTER HOW 
FUEL COSTS FLUCTUATE 





You‘re Sure Of 
Combustion Economy By Using... 





YOU CAN ALWAYS TAKE ADVANTAGE of the best 
market price of fuel when your power plant is equipped with 
Enco Oil Burners in combination with coal burning units. 
You can readily change from coal to oil — and back to coal. 
Comparative BTU costs and fuel availability are the only gov- 
erning factors. 


With Pulverized Coal Burners, you can use either Enco Me- 
chanical or Steam Atomizers for ignition and entire load range 
because both oil and coal are finely divided fuels that burn in 
suspension. Bulletin OB-PC contains complete details on use 
of Enco Oil Burners with Pulverized Coal. A copy will be sent 
on request. 


W ith Stoker or Hand Fired Units, this same combination can be 
made for partial or full loads, either for temporary or perma- 
nent application. Complete information on installations of this 
type will be sent on request. 


BULLETIN OB-PC GIVES FULL INFORMATION ON THESE ENCO UNITS 
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* * * 


ENCO INTERCHANGEABLE FUEL OIL ATOMIZERS 





_ 
=] 








Enco Wide Range Mechanical Atomizer Gun 


—— = 


Enco Straight Mechanical Atomizer Gun 








Enco Interchangeable Atomizer Gun Support 









ble Oil-Electric 
Ignition System 





Ec-478 


“te 


Enco Steam or Air Atomizer Gun 











these motor-generator 
maintenance facilities are yours. 


Copper wire 
storage. 


A corner of our 
traction-motor 
repair shop. 


We knit our own 
sleeving and 
tubing. 
Vacuum-pressure 
impregnating 
tank. 


Sheet insulation 
varnishing 


De-burring, 
tower. 


insulating and 
varnishing wire. 





In effect, National Electric Coil maintains for you alone a vast 
amount of equipment, engineering talent and production skill for 
the repair or redesign of your rotating electrical machines. It's 
maintained to give you the quick action and the skill you would 
expect if you could afford to have it in your own shop. When 
motor or generator trouble crops up, let National handle it. If 
trouble persists, let National discover and overcome the cause 
If needs change, let National redesign to meet the changed con 
ditions. Use your National shop 




















HOPPES 
FEEDWATER HEATERS 


Deaerating and 
Non-Deaerating 


Hot Water Storage Heaters 
Low Pressure Closed Type 
Feedwater Heaters 
instantaneous Water Heaters 
Steam and Oil Separators 
Cast Iron Exhaust Heads 
Blow-off Tanks 


HOPPES 


Manufacturing Co.. 
Established 1881 


SPRINGFIELD, OHIO 


Ine. 


{ 


CONSOLIDATED 


flow 
SAFETY 
VALVE 











eIQUIDS WORTH STORiye 





with a 


LIQUIDOMETER 


Tomk 


@ FOR GAUGING LIQUIDS 
OF ALL KINDS 
@ 100% AUTOMATIC 


@ APPROVED BY 
UNDERWRITERS’ 
LABORATORIES 





waite FOR COMPL 


\ 


THE LIQUIDOMETER CORP 


39- Bern AVE., 


LONG ISLAND CITY,I,N.Y 
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It solves the problem! 


The consotipaTeD Maxiflow was designed and. 





engineered to meet operating requirements of 
high pressure, high temperature steam gen- 
erating equipment. A addition to the 
CONSOLIDATED Safety Valve line, the Maxiflow 
answers the need for a valve with greater dis- 
charge capacity, shorter blowdown and other 

special characteristics not found in conven- 

tional safety valves. 


new 


Blowdown, adjustable to a low of 1%, is 
achieved by advantages no other safety valve 


ie 
: Head 
pe SSesSses, F 


The conso.ipareD Thermodise seat design 
—incorporated in the Maxiflow—guarantees 2 
a degree of tightness not found in any other 
safety valve. 

Function, design, materials, weight, safety 
ind space—all have been major considera- 
tions of creative engineering and unsurpassed 
workmanship tn the development of the 
CONSOLIDATED Maxiflow Safety Valve. 


We will be glad to send you a detailed bulle 
tin concerning the M: axiflow. 


CONSOLIDATED 
SAFETY VALVES 


MANNING, MAXWELL 
BRIDGEPORT 2, 


MAXWELL 


ce 


Wik 


TRADE MARK 





& MOORE, 
CONNECTICUT 
Makers of Consolidated Safety and Relief Valves, 
Instruments, 


INC. ef 


‘American’ Industrial 
Hancock Valves, Ashcroft Gauges. Builders of ‘Shaw-Box' 


Cranes, ‘Budgit’ and ‘load Lifter’ Hoists, and other lifting specialties. -? 
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Vertical adjustment up to 2'2 
inches can be made. 


Support may be turned to any 
angle of 360°. 


Will take care of 8 inches of 
travel. 
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FCO UIES 


Universal Pipe Supports hold the pipe 
down as well as up. They prevent pipe 
from getting out of alignment, which is 
usual when Roller Supports are used. 


They permit control of expansion move- 
ment and insure the desired free action 
of Slip Expansion Joints so essential in 
tunnel and duct work. 


Expansion movement of pipe will not 
disturb the insulation. 


Made in Cast Iron or Steel and pro- 
vided with forced lubrication for lines 
exposed to the weather. 





NMAWUEO PIPING 


NATIONAL VALVE & MANUFACTURING COMPANY » PITTSBURGH, PA. 


NEW YORK - HICAGO »« EVELAND - 





Nc ATLANTA ¢ TULSA © BUFFALO . s 




















WHERE To Buy 


Featuring additional products and 
specialties for power plants. 











PROFESSIONAL SERVICES 

















Industrial 
Waste 
Burners 











| AMERICAN 
‘CHIMNEY CORP. 
141 Fourth Ave. 
New York City 


BRANCHES: BOSTON 
PHILADELPHIA - BUFFALO 
PCLEVELAND + DETROIT 








BIRCH 


Pump 


Valves 
- 


Standard In 


anes, MINES, WATER WORKS 
NDUSTRIALS 
@ They increase jr capacity, economy—de 
crease slippage, leakage, fuel consumption—wil! 
not sink im seat ports, warp. break. curl. or ride 
seat bridges. For hot or cold water service . 
thoroughly dependable. 
BIRCH MANUFACTURING CO 
1521 Sedgwick St., Chicago, til 








ASSOCIATED ENGINEERS, INC. 
Joseph C. Lewis, Pres. 
CONSULTING ENGINEERS 
Design & Construction Specialists 
Reports — Analyses — Surveys 
230 E. Berry St. Fort Wayne 2, Ind 


REYNOLDS, SMITH AND HILLS 
ENGINEERING CONSULTANTS 
Specialists in Design and Construction of 

Industrial and Central Station Plants 
Reports, Analyses and Surveys 


Jacksonville, Fla. 





227 Park Street 








BENJAMIN W. BISSELL 


Registered Consulting Engineer 
Steam-Diesel, Power Plant, Water Supply, 
Sewage Disposal, Heating, Air Condition- 
ing, Electrical Distribution Systems, De 
sign and Construction supervision. 

514 K, of P. Building Indianapolis 4. Indiana 


SANDERSON & PORTER 


Engineers and Constructors 


New York Chicago 


San Francisco Los Angeles 








BROWN ENGINEERING CO. 
CONSULTING ENGINEERS 


Power Plants, Substations, Transmission. 
Water Supply, Sewage Disposal, Rates 


K. P. Building Des Moines 9, Iowa 





SARGENT & LUNDY 


Engineers 


140 South Dearborn St. Chicago, Illinois 








BURNS & McDONNELL 
ENGINEERING COMPANY 


Consulsing Engineers — 50th Year 
Power Plants - Steam - Diesel - Hydro 
Electric Systems - Rate Reports - Valuations 
Water and Sewer Systems and Treatment 
Box 7088, Country Club Station, 
Kansas City 2, Missouri 





J. E. SIRRINE COMPANY 


ENGINEERS 
Power Plants Consultations 
Design Reports 
Water Steam Utilization Plans 
Greenville South Carolina 








GILBERT ASSOCIATES, INC. 
ENGINEERS AND CONSULTANTS 


I sustriats and Utilities, Power Plant Design and 
Construction Rehabilitation and Maintenance 


~ n — Diesel — Hydro — Sewage 

ts — Examinations — Laboratory 
Reading, Pa Philadelphia 
Washington 





STANLEY ENGINEERING 
COMPANY 


CONSULTING ENGINEERS 
Power Plants 
Steam - Diesel - Hydro 
Design - Construction - Test - Valuation 
Hershey ; Building Muscatine, Ie 





















ERNST Liquid Level Gages 
I 


@ Sight Flow 
s case , «hana 
age Glass Washers 


ERNST WATER COLUMN ‘k GAGE CO 





LIVINGSTON, N J) 





HILL PUMP VALVES 


SINCE 1909 


@ The valve with the re- 
newable feature restores 
old pumps to original efi- 
ciency. Constant contact 
is maintained 

full bearing surface no 
matter in what position 
the valve rotates because 
of the exclusive HILL de- 
sign Efficient, durable, 
economical, accurate 





Write for Bulletin 
HILL PUMP VALVE CO. 
2728 Elston Ave., Chicago 47, Ill. 





THE KULJIAN CORPORATION 
Engineers - Constructors 
Power Plants and Industrial Projects 


1200 N. Broad St., Philadelphia 21, Ps. 


St. Petersburg Washingtor 


JOHN A. STEVENS, INC. 
Established 1909 
CONSULTING ENGINEERS 
Power Plants Paper Mills 
Dye Houses Surveys 


Lowell, Massachusetts 














T. MASENG & ASSOCIATES, INC. 


Engineers 
Electrical, Structural, Mechanical 
Design Reports Rates 


So. Dearborn Chicago 3, Il. 





SYSKA & HENNESSY, INC. 
Engineers 
r ie ge ts — Disposal "van 


144 Bast 39th Street 
New York, New York 











PIONEER SERVICE 
& ENGINEERING CO 


Consulting and Design 
Engineers . . Purchasing 
Specialists in Financing, 
Accounting and Other Operations 
231 So. La Salle St. Chicago 4 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design-Construction-Reports<A ppraisals 


80 Broad Street, New York 4 




















MARK J. RYAN 
INSPECTION 
Industrial Materials a Equipment 





S08 Main St Cincinnati 2, Ohio 








CONSULT 
THESE SPECIALISTS: 


Let them save your time by 
bringing their broad experi 
ence in their specialty to 
bear on your problems. 
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iy RANSFORMERS 
- . bo e ul U . ¢ AY 

From '/4 to 400 KVA 

up to 15,000 volts 

i We manufccture a 


complete line of: 
*AIR, OIL OR 


WATER-COOLED 
DISTRIBUTION 
TRANSFORMERS 
+ *Special Designs available to 


mad miieis 4 meet Customers’ Specific Re- 
TRANSFORMERS pes, ; , i U FE 38 O = 
FOR =< w 
puma E G E ia E RA j Oo al 





FURNACES 
*WELDING 
*HEATING 


*PHASE 





POWER & LIGHT 
TRANSFORMERS 


For isolation of Light from 
Power, or Light from Telephone 


EISLER TRANSFORMERS are manu- 
factured strictly to Standards of the 
N.E.M.A., AS.A., and AJ.E.E. 


WRITE FOR SPECIAL CATALOG 


5 | S$ L E ENGINEERING CO., INC. 
Chas. Eisler, Pres 


757 South 13th Street, Newark 3, N. J. 
AR 





This year Murray Type D turbo-generators are built in a capacity range from 
500-3000 KW. Turbines are either direct-connected to 2-pole genera- 
tors or operate through reduction gears connected to 6-pole genera- 
he’ S on the job tors at 1200 RPM. Direct current and 25 cycle machines are also 
available. This type machine is regularly furnished in the above 
in June! capacity range either condensing or non-condensing and may be of 
the automatic extraction type or for high back pressure. Units may be 
mounted either on soleplates or on a fabricated steel base. 


This type turbo-generator is designed to operate on steam conditions 
up to 600%, 750° F. TT. Auxiliary equipment normally includes com- 
bined trip throttle valve, complete pressure lubrication system including 
oil tank, oil filter, coolers, and automatic turbine-driven auxiliary oil 
pump. Gauge board with gauges, vibrating reed tachometer and 
necessary thermometers are also furnished. 


The above photograph shows a machine of this type rated at 1000 KW. 
Two duplicate machines are installed in our Nation’s Capitol. 


Murray turbo-generators have long been noted for their rugged con- 
struction, operating economy and long life with a minimum of 
maintenance. 


WRITE TODAY FOR FULL DETAILS 


7 M U R R AY IRON WORKS COMPANY 





POWER BURLINGTON, IOWA 
BUILDERS OF STEAM POWER EQUIPMENT 
A McGRAW-HILL PUBLICATION FOR THREE QUARTERS OF A CENTURY 


330 W. 42nd St., New York 18, N. Y. 
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FLEXO 
JOINTS 


ASSURE SAFE, 
UNRESTRICTED FLOW 
... THROUGH ALL MOVING PIPE LINES 


Wherever a flexible or swing 














joint is needed—Flexo Joints 
are ready to convey high or 
low pressures safely and 
dependably. Constructed of 
just four simple parts for 
less wear, longer service, 
Flexo Joints offer these out- 
standing operating advan- 


tages: Style “H” 





@ Complete 360° movement, with unrestricted flow in all 
positions 

@ Maintain even pressures and corresponding temperatures 

@ Dependable, safe 

@ No springs, no small parts—no ground surfaces to wear. ENT TUBES, 


Write for details and specifications accurately 
FLEXO SUPPLY COMPANY, Inc. fabricated! 
4655 Page Bivd. St. Louis 13, Mo. ’ 


In Canada: S. A. Armstrong, Ltd., 115 Dupont St., Toronto 5, Ont. 





UBES OF ALL 
SIZES — in standard 


and extra gauges 


INSTRUMAENMT 
CURRENT 
TRANSFORMERS 








e “DONUT” 


© RECTANGULAR NY TYPE TUBE 
@ COMPENSATED REPLACEMENTS 
"DONUT" 


from one source! 
@ LARGE RECTANGULAR 


Model 310 “Donut” available in all stan 
range having a 2 VA capacity for use at € 
cies from 25 to — cycles. Thoroughly 1 
fo 

‘ 











4 00 volts jormally supplied with 2 
ary leads. Spx phasing Malultipe ranges also 
Model 311 Rectangular, designed for use on bus bars 
Similar tk ) to lead insulation, capacity, anc 





markings n SO avai ich in all standard ranges 
Model 313 Compensated * *‘Donut” 5 VA capacity Like Model 0 
inserted prima pe Compensated for phase-angle and ratio 
Can be used to increase current ranges of wattmeters, watt 
hou ¢ s, and other instuments requiring compensated trans- 
f rme 
106 4000 
on -_ ‘en ag goon For higher ratios to 
mps I n bus bars 1 x 4 4 , 
as 
Ruggedly built. Reliable. Special ratios to order * 


OF AMERICA 


Write us on your instrument current transformer 
Problems 





Send for Bulletins with full engineering data and 


drawings McKEES ROCKS, PA. (Pittsburgh District) 





ASSOCIATED REseXRCH, ® 


L776 taotaled 


PITTSBURGH . CHICAGO 
RENAULD & CO. LOS ANGELE 








70 W. Belmont Ave Chicago 18, III. 
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SEARCHLIGHT SECTION 


EMPLOYMENT e BUSINESS e 


UNDISPLAYED RATE 
Not available for equipment advertising) 
$1.20 a line, minimum 4 lines. To figure 
advance payment, count 5 average words as a 


ine 

INDIVIDUAL EMPLOYMENT WANTED undis- 
played advertising rate is one-half of above 
rate, payable in advance 

PROPOSALS, $1.20 a line an insertion. 


OPPORTUNITIES 


INFORMATION 


BOX NUMBERS in care of any of our New 
York, Chicago or San Francisco offices count 
1 line additional in undisplayed ads. 


DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals). 


e@ EQUIPMENT—USED or RESALE 


DISPLAYED RATE: 


The advertising rate is $10.00 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request. 


AN ADVERTISING INCH is measured % inch 
vertically on one column, 3 columns—30 
inches—to a page. 


NEW ADVERTISEMENTS received by May 5th will appear in the June issue, subject to limitation of space available. 











MECHANICAL ENGINEERS 


For Positions of 
Project and Senior Engineers 
Steam Power Plant and/or Gas Plant 
Experience Preferred—Ideal Community— 
Close to Metropolitan Areas. Write to 
MECHANICAL ENGINEER 
PENNSYLVANIA POWER & LIGHT CO 
ALLENTOWN, PA 








WANTED 
GRADUATE MECHANICAL ENGINEERS 
For Power stat 





gineering and design. Loca 
Pennsylvania, Qualifications. expe 
1, and picture should be itted 
applicatl 
P-8638, POWER 
330 West 42 St., New York 18, N. Y 

















PUMP SALES ENGINEERS 





Manufacturer of Centrifugal Pumps ated in M 
est ( f 2 population desires two ex 
y 4 w lire 





P-8674, POWER 
520 N. Michigan Ave., Chicago I!, tt 











REPLIES (Boz No.): 
iddress to office nearest you 
NEW YORK 30 W. 42nd St. (18 
CHICAGO: 520 N. Michigan Ave. (11 
SAN FRANCISCO: 68 Post St. (4 


POSITIONS VACANT 
WANTED: MANAGER for $6,000,000.00 Michi- 


gan Power Generation and Transmission Co- 
perative System, financed by the Rural Electri- 








fication Administration Engineering or utility 
experience desirable but executive competence 
primary requisite Write for application blanks, 
Wolverine Electric Cooperative, c/o Earl C 
Murley, Newayg Michigan 
ENGINEERS: LARGE college offers $3000, ap- 
} x time teaching-studying. All ranks 
univ ns, experienced $4500-$6400 nine 
nonth phone, photo, qualifications. Cline 
Teache gency, East Lansing, Mich 


SELLING OPPORTUNTY OFFERED 


MANUFACTURERS REPRESENTATIVES want- 
ed by an Ohio Industrial Stoker Manufacture 
Proven product Has been on the market a 
of year Write for further informa- 

tion RW-8086, Power 


EMPLOYMENT SERVICES 


SALARIED PERSONNEL $3,000-$25,000. This 
is geared 
high grade men who se a change 
1 under conditions assuring, if em- 
yrotection to present position. Send 
only for details. Personal con- 
Jira Thayer Jennings, Dept. G 
New Haven, Conn 





onfidential service established 1927, 
of 











iltation invite 
241 Orange St 





Don’t forget the 
BOX NUMBER 


When answering the classified advertise- 
ments in this magazine, don’t forget to 


put the box number on your envelope It 
our only means of identifying the adver- 
tisement you are answering 
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background. 


520 N. MICHIGAN AVE. 





PROJECT ENGINEER POSITION OPEN 


A project engineer position is open to person experienced 
in design and operation of modern steam power plants. 
Experience in central station for public utilities desirable. 
Location in Midwest. Our own employees notified of this 
opening. When replying state education and experience 


Address 
P-8562, POWER 


CHICAGO 11, ILL. 














EMPLOYMENT SERVICES 


SALARIED POSITIONS $3,500-$35,000. If you 
are considering a new connection communi- 
cate with the undersigned. We offer the origi- 
nal personal employment service (39 years 
recognized standing and reputation). The proce- 
dure, of highest ethical standards, is individual- 
ized to your personal requirements and develops 
»vertures without initiative on your part. Your 
identity covered and present position protected 
Send only name and address for details. R. W 
Bixby, Inc., 270 Dun Bldg., Buffalo 2, N. Y 


POSITIONS WANTED 


CHIEF ENGINEER Age 35, Experience 

years. Power nt engineering and construc- 
tion. Steam ; ation ; electrical ; hydraulic; 
some marine work; instrument; etc. PW-7872 
Power 








YOUNG STEAM Engineer, sound technical and 

practical background. Licensed Ohio, Maryland 
Supervisory experience as Asst. Chief Engineer 
and Boiler House Chief. Desires opening with 
future. 29 years old, married, Navy veteran 
PW-8518, Power. 


POWER PLANT Supervisor, technical school 

graduate, former marine engineer, refrigera- 
tion and high pressure power plant experience 
PW-8410, Power 


SELLING OPPORTUNITIES WANTED 


I am a special representative for Dampney and 
Apexior in N.Y.C. 1 can handle one more good 
ine. W. T. Quimby, 142 E. 71 St., N.Y.C 


INCREASE SALES, cut costs. Sales engineer: 

with offices New York City and Washington 
D.C. desire account for engines, turbines, pumps, 
compressors, or similar line. Call regularly on 
engineers industrials, shipyards, 
municipalities, federal agencies, etc. References 
RA-8659, Power. 








consulting 


WANTED 


ANYTHING within reason that is wanted in 

the field served by Power can be quickly locat- 
ed through bringing it to the attention of 
thousands of men whose interest is assured be- 
cause this is the business paper they read 

















WANTED 

SALES MANAGER FOR 
LARGE DIESEL 
GENERATORS 


Appointment available for competent engineer 
to serve as sales manager for diesel division 
of established, well-known organization on 
West coast. Man should have versatility and 
ability to arganize sales agencies. Also, good 
knowledge of public utility and industrial 
power fields. Permanent position, good salary. 


Write 
SW-8607, POWER 
68 Post St., San Francisco 4, Calif. 








WANTED 
ESTABLISHED ENGINEERING 
FIRMS — SALES AGENCIES 
FOR LARGE DIESEL GENER- 
ATING PLANTS. 


Reputable, tablished company needs 
territorial sales agencies. Applicants must 
be thoroughly reliable, long standing, 
familiar with municipal, central station, 
and other power requirements. Write 


RW-8608, POWER 
68 Post St., San Francisco 4, Calif. 











WANTED—CHIEF ENGINEER 





T new 8.000 K.W 600 P.S.L., 750 de 
ree steam turbine plant now under construction 
I ated in a City of Wisconsin ox River Valley 
Must have experience with operation and mainte 
na of this type plant. Write giving full partic 
ar f education, experience, reference and salar 


P-8625, POWER 





520 N. Michigan Ave., Chicago i!, tl 
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GREATER VALUES 





GENERATE YOUR OWN POWER WITH 
“UTILITIES APPROVED” EQUIPMENT 


PROMPT DELIVERY 





TURBINE-GENERATOR UNITS 
3 Phase, 60 Cycle 


6250 KVA G.E. condensing, 5 stage, 200% 
pressure, 600°TT, 2300 volt, 3600 RPM 

3125 KVA G.E. condensing, 175/200 psi, 2300 
volt, 500°TT, 3600 RPM, complete exciter, 
switchboard, and condenser. 


1875 KVA Westingh densi 250+ 
pressure, 2400 volt, 3600 RPM, complete 
exciter, switchboard, surface condenser. 

1563 KVA G. E. condensing, 300 to 400 Ibs. 
pressure, 2300 volts, 3600 RPM complete 
exciter, surface condenser. 

1250 KVA, 480 volts, Allis-Chalmers, 150/175 
lbs. pressure complete with surface con 
denser. 

625 KVA Westingh d 150/200> 
pressure, 2300 volt, 3600 RPM, complete 
exciter, switchboard, surface condenser. 

625 KVA G. E. condensing, 150-175 lbs. pres- 
sure, 480 volts, 3600 RPM complete ex- 
citer, switchboard, surface condenser. 

625 KVA G. E. non-condensing, 150 lb. pres 
sure, 15 lbs. back, 2300 volts, 3600 RPM 
complete exciter, panel. 

375 KVA (2) G. E. condensing 400 lbs. pres 
sure, 450 volts, each complete exciter, 
switchboard, surface condenser. 

375 KVA G. E. condensing 125 lbs. pressure, 
2390 volts, 3600 RPM complete surface 
condenser and panel. 

250 KVA Allis-Moore non-condensing 200 
pressure, 40# gauge back, 440 volts, 
3600 RPM. 

125 KVA G. E. non-condensing, 175 to 200 
lbs. pressure, 10 lbs. gauge back, 2300 
volts, 3600 RPM complete. 

112 KVA Allis densing 1754 p 
5# gauge back pressure, 240 volts. 

100 KVA Westg. non-condensing, 125 to 150 
lbs. pressure, 10 lbs. gauge back, 2400/ 
600 volts, 3600 RPM. 


TURBINE-GENERATOR UNITS 


Direct Current 

(2) 400 KW, 240 wolts direct current Crocker 
Wheeler—Worthington 440 lbs. pressure 
condensing steam turbine-generator units. 

200 KW (3) New General Electric 120 volts 
Marine type turbine generator units. 

150 KW (2) 120 volts, 250 p.s.i., 650°TT West- 
inghouse Worthington condensing units. 

75 KW Allis Chalmers-Terry, 125 volts, 2400 
RPM, 150 lbs. pressure non-condensing 
turbine generator unit. 

60 KW (3) new Westinghouse 120 volt 
Marine type turbine generator units. 


SYNCHRONOUS MOTORS 
300 HP 80% P. F. G. E. type ATI, 2300 volts, 
720 RPM synchronous motor. 


900 HP Allis 3 phase, 60 cycle, 2200 wolts, 150 
RPM synchronous motor. 














[tilities 


600 NATIONAL CITY BANK BLDG 
CLEVELAND 14 OHIO 





278 


MOTOR GENERATOR SETS 


1500 KW Allis-Chalmers 550/600 volts, 300 
RPM direct current generator direct con- 
nected 2199 HP, 3 phase, 60 cycle 4000/ 
6600 volts synchronous motor. 

500 KW General Electric 600 volt DC, direct 
connected to 710 HP General Electric 3 
phase, 60 cycle, 2300 volt, 720 RPM syn- 
chronous motor. 

400 KW Gen. Elec. 275 volt DC, direct con- 
nected to 710 HP Gen. Elec. 3 phase, 60 
cycle, 2300 wolt, 720 RPM synchronous 
motor. 

300 KW KW Allis Chalmers, 250 volt DC 
erator direct connected to a 430 HP Allis 
Chalmers 3 phase. 60 cycle, 440 volt, 
1200 RPM synchronous motor. 

62144 KVA G. E. 3 phase, 60 cycle, 2300 volt, 
1200 RPM alternator direct connected 75 
HP 125 volt DC motor. 

50 KW Westg. 125 volt, 1200 RPM direct cur- 
rent generator direct connected 75 HP, 
3 phase, 60 cycle, 2300 volt motor. 

10 KW, 125 volts DC Gen. Elec. generator 
with 12 HP, 3 phase, 60 cycle, 220 volts, 
1800 RPM motor 


DIESEL GENERATOR UNITS 
Alternating Current, 3 Phase, 60 Cycle 


375 KVA Fairbanks-Morse, 240 volis, 300 RPM 
generator direct connected to 450 HP, 300 
RPM, 6 cylinder, Model 32-E-14 full Dies«! 
engine complete with switchboard. 

(6) 125 KVA Westing., 450 volt, 1200 RPM, 
direct connected to Gen. Motors Diesel. 


DIESEL GENERATOR UNITS 


Direct Current 


(4) 300 KW, 120/240 volts, 3-wire, 400 RPM 
Westinghouse direct current generators 
each direct connected to a 448 BHP Bald- 
win Diesel engine. 

250 KW Crocker-Wheeler, 250 volt, 257 RPM 
generator direct connected to 360 HP, 6 
cylinder late type Fairbanks-Morse full 
Diesel engine—complete. 


STEAM ENGINE-GENERATOR 
UNITS 


Direct Current 


400 KW G. E. 250 volts, 360 RPM generator 
direct connected to Skinner Unaflow verti- 
cal non-condensing engine, 150 lbs. pres- 
sure, 10 lbs. gauge back. 

400 KW Crocker-Wheeler 250 volt, 150 RPM 
generator direct connected to a 24 x 32 

huse, non-releasing Corliss engine 
150 pressure, 5 gauge rack. 

275 KW Westinghouse 250 volt, 350 RPM gen 
erator direct connected to Ames vertical 
Unaflow engine. 


200 KW, G. E. 125 volt, 200 RPM generator 
direct connected Skinner Unaflow engine. 


ataeestcu 


Curpuration 





STEAM ENGINE-GENERATOR 
UNITS (Cont’d) 


Direct Current 
150 KW Burke 3-wire 250 volt 225 RPM gener- 
ator, direct connected Skinner Unaflow 
engine. 


STEAM ENGINE-GENERATOR 
UNITS 
Alternating Current, 3 Phase, 60 Cycle 


750 KVA G.E., 2300/480 volt, 150 RPM gener- 
ator, direct connected Skinner Horizontal 
Unaflow non-condensing engine, 150 
175% pressure, 74 gauge back, complete. 

500 KVA G. E. 240 volt, 360 RPM generator 
direct connected Skinner vertical Unaflow 
non-condensing engine. 


312 KVA, 220 volts, Westinghouse 200 RPM 
generator direct 
Fleming corlis engine, 125 Ibs. pressure. 

312 KVA G.E. 2300 volts, 360 RPM generator 
direct connected 12x12", 4 cylinders 
Ames vertical Unaflow sen-ccnlibnaine 
engine. 

156 KVA, 240 volts, 240 RPM generator direct 
connected to 17” x 16” Skinner Counter- 
flow non-condensing engine 100-125¢ 
pressure. 

125 KVA Westinghouse 240 volt, 257 RPM 
generator direct connected to Ames Una- 
flow engine. 


DIESEL ENGINES 


(10) 900 HP General Motors, Model 12-567 ATL, 
12 cylinders, 744 RPM —— engines 
pl with iari y new. 


ALTERNATING CURRENT 
GENERATORS 


750 KVA 130 EP oe 3 phase, 60 cycle, 460 
volt, 150 RPM s 

560 KVA Allis 3 phase, 60 cycle, 240 volt, 
360 RPM alternator. 

500 KVA Westg. 3 phase, 60 cycle, 440/550 
or 2300 volts, 514 RPM three bearing 
belted alternator. 

400 KVA Allis 3 phase, 60 cycle, 480 volt, 240 
RPM alternator. 

312 KVA Westinghouse 3 phase, 60 cycle, 
600 volt, 600 RPM alternator. 


300 KVA G. E. type ATI, 2300/440 volts, 720 
RPM generator. 


SPECIALS 


1-414 HP Murray 260% pressure, 1—400 HP 
Walsh-Weidner Combustion, 275 pres- 
sure, 1—308 HP Heine 175+ pressure 
water tube bolers. 

5425 GPM Worthington 70’ head, 1800 RPM 
oe ge pump direct connected to 125 
HP G. x. phase, 60 cycle, 220 volt slip 
ring a 

2) 1000 GPM. 1270 Ft. Head Morris pumps 
each direct connected to a 417 A 3904 

G.E. non d turbine. 

1) 700 GPM, 575 Ft. Head Morris Pump di- 
rect connected to 160 HP, 2007 pressure 
G.E. non-condensing turbine. 

(1) 4400 sq. ft. and (1) 1250 sq. tt. Elliott sur- 
face condensers. 














10 ton Capacity Brown hand operated 
traveling crane with 31'10” span includ- 
ing 150” of I-beams. 


[achinersy 


WIRE OR PHONE 
LONG DISTANCE 422 
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Where Hemphill  “““## 
Electrical Equipment Is 


@ SEARCHLIGHT SECTION @® 
































REBUILT — THEN TESTED 


e 
NO ITEM 


OF 
HEMPHILL 
REBUILT 
EQUIPMENT 
IS SHIPPED 
TO 
THE BUYER 
UNTIL 
TESTS 
PROVE 
THAT 
IT WILL 
GIVE YOU 
PERFECT 
SERVICE 
o 
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GUARANTEE 


TRANSFORMERS 
1000 KVA G.E., 3 Ph. auto 4150V 
2300V 


1—500 < A ae 4150 V. Pri, 2300 
Se 
100 K “a E., 6900 Primary—2300 


A 
Secondary 
00 a A Pitts 2300 V, Pri., 115/230 





1) RV A, G E type H, 2300 V Pri 


230 V. & 
0 KV 4, Pitts., 7800-440 ¥ 
205 KVA, Whse., 2 ph., 2300 to 3 ph 
4150 auto 
» KVA, 4000 v,.—-110/22¢ 
, KVA 1375/2750 ¥ 
110,220 





220 'V., 2 pt 
) KVA, Whee 
5 KVA, G.E 
0 KVA, Whse 
6 KVA Whae 
or 250 ¢ 
0 AtS Whee 


K 5 
A. c. GENERATORS 


00 KVA, Whse., Syn. Cond, 72 
F ‘ 


600 RPM, ATB 





20 KW, Allis, 450 RPM, 480 ¥ 
.E. TR, 600 RPM, 600 v 
3600 RPM, 240 volt 
, 600 RPM, 240 + 
514 RPM, 550 ¥ 








ATR, 600 RP M, 240 v 
7 KW 900 RI 220 ¥ 
6215 KV 3600 RPS 220 ¥ 
0 KVA 900 RPM, 220 v. 
35 KWA, Columbia, 1200 RPM 
710 ¥ 
KVA, America, 1200 RPM, 120 
208 
KW, Star, 1800 PM, 220/410 
5 KVA, Whse., 1200 RP M. 240 ¥ 


TURBINE BLOWERS 
Spencer mee cubic feet, 30 oz. pres 
sure with a P., 3600 RPM, Gen- 


eral Electric ™ re 200 volt motor 


Bellmore, 550 cuble feet, 7 inch vacu 
with a 20 Hi P. 3600 RPM, Ger 

eral Electric. Type K, 220 volt phase 

otor 
MOTORS, ¥ J Phase. 60 Cycles 
RREL CAGE 
750 HP —— 50 RPM, 6400 v., 2 
ie 
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A Sound Compony 
Behind Sound kgujpment 
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BY ELECTRICAL ENGINEERS 


0 HP 

volts 
> HP., G.B., KF, 1750 RPM, 2 
125 H et U.S., 1200 RPM, Vert., 


Ridgeway, 900 RPM, 2200 








100 H re G.E., 400 RPM, 440 volt 
sake P., West., CS, 1750 RPM, 44 


60 H ° Whse., 900 RPM, Vert 
2200 volte 

60 H.P., Whse., 900 RPM, 440 volts 

40 H.P., G.E., 900 RPM, 220 volts 

Westinghouse 600/450 440 


volt 
> HLP., Whse 
volts. 


1200 RPM, CS 


MOTORS, 3 Phase, 60 Cycles 


SLIP RING 
; 257 RPM, 6600 volts 
25 RPM, ITC, 440 


e 
1M, 440 volt, 450 





1M, . 440 volt, 25 


’G.E., 1M, 440 V. 400 RPM 
Whse., CW, 720 RPM, 440 


, G.E., MT, 1200 RPM, Vert 
, G.E., MT, 600 RPM, 220 


Whse cw 00 RPM 


Cont., 1200 RPM, JA8&* 





». G.E., 1200 RPM, MT, 220 
10 a ee G.E., 900 RPM, 220 Volt, 
10 i P G.E., 900 RPM, MT, 900 


RPM, 220 yolt 
10 ILP., G.E., 900 RPM, 2200 volt 





DIESEL GENERATOR SETS 
00 KW 125/250 V. De La Vergne 
Raldwin 6 cyl. 4 cycle with West 
inghouse generators 








LARGE STOCK OF 
D. C. MOTORS AND 
GENERATORS 


SYNCHRONOUS MOTORS 


200/100 H.P., 
4150 «© 


Whee 720/360 RPM 


200 H.P., Whse., 600 a 240 ¥. 
200 H.P., G.E., 257 RE pal volt. 






150 H.P., G.E., 18 ) RPM Ts 
150 H.P Allis cualeats 0. ke 
2200 V. 


75 H.P., GE., 1200 RPM, 440 ¥. 

70H P., Elect. Mach., 180 RPM, 
2200 

° HP., Whee., 1800 RPM, 220 v. 

5 H.P., G.E., 1200 RPM, 2200 v. 

29 H.P., Whse., 1800 RPM, 220 v. 


MOTOR GEN. SETS 
1000 cw » Whie., 275 V.—4150—720 
1000 KW. ot 600 volts—4150—514 
900 RPM, 
500 KW., an. 575 V. 900 RPM 
, CW, 125 v, 1200 RPM, 
100 KW, Bl Mach., 125 ¥,, 1200 


2 


rpm. Syn 
400 KW. G.E., 250 V 
2306 $ 


100 KW E v 900 RPM, 
O v Syn 
75 KW . G.E., 125 v., 1200 RPM, 
220/440 © 
75 KW., G.E, 60 +. 1200 RPM, 


220 v 

50 KW., Riteemay 550 v., 1200 
RPM, 

25 KW., G " AT 1800 RPM, 40 
HP, 1800 RPM, 230 ¥ 


PLATING M.G. SETS 


250 amp. G.F., 5/6 volt, 220 


i) 
60 


500 Amp., Hansen Van Winkle 24 volt, 
440 


; ange gg 6/12 ¥v., 400 
RPM, Syn., ¥. 
o Amp., Chariden sto, 6/12, 400 RPM 


0 KVA, GE Ames Unifow, 220 v., 
: wn 


Poe Gasoline, ‘Hobart, 1800 RPM, 
120 v 1 ph. cont. engines. 
200/275 H.P., Gasoline Engine, Van 

Blerck, 8 cylinder, 1500/900 rpm 


TURBO GEN. SETS 
KVA Whse, 2400 v., 3 phase. non-con 
KW, G.E., ATB, 240 ¥.. 3 ph, cond 
KW. Whse., 120 v., D.C., cond. 


STEAM TURBINES 


HP., G.E., 3 stage, 165%, 3240 RPM 
HP., Terry Tandem type, 720 RPM 
red. gear 


A GUARANTEE IS NO BETTER THAN THE COMPANY THAT 
GIVES IT — IT PAYS TO GET A HEMPHILL GUARANTEE 


A 


FOR POWER 


EMPHILL«CO. 


1604 53rd STREET, NORTH BERGEN, N. J. 
PHONE NEW YORK—LONGACRE 5-3227 


PHONE NEW JERSEY —UNION 3-2600 
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to remember: 
REPUTATION IS[(I;¥ PROTECTION 


WHEN YOU BUY 


RE-NU-BILT 


t : 
MOTORS 





FROM BELYEA 


EQUIPMENT 





Rebuilt in accordance with N.I. S.A. Rebuilding Standards 


MOTOR GENERATOR SETS 
3 ph. 60 cycle e 








. A.C 
Ou. KW Make Speed Woies Volts 
1 1800 600 125/250 4000 
1 1500 600 2300 /4150 
1 1500 275 2200 /4400 
1 1250 275 2200 
1 1000 600 2300 (4150 
1 1000 foo 2300 /4150 
1 1000 250 4150 
1 1000 600 4150 
1 1000 250 2300 /4150 
1 800 120 /240 2300 
7 250 2300 
2 500 600 2300 /4150 
1 900 125 2300 /4000 
u 500) 250 2300 /4600 
! 400 250 440 /2300 
1 400 120 /240 440 
1 350 125 2300 /4150 
1 300 250 440 
1 150 250 440 
I 100 125 220 
1 100 250 2200 
SYNCHRONOUS CONDENSERS 
Qu Kva Make Type Volts Speed 
1 5140 Whse 4150 60K 
1 4000 GF rsc 2400 /4800 
1 3000 Whase 4800 
I 3000 G.t ATI 4800 
60 Cycle 
D.C A. 

Make Speed Volts Volts 

G.F 514 600 13800 

GE 450 400 2300 

Whse 40 600 11000 

Whee 0 600 13200 

Whsae 00 250 2300 








FREQUENCY CHANGER SETS 
1—1000 KW_—Al. Ch. Consisting of 1400 
HP. 2300 V. 3 S 25 cy. Motor and 
1000 KW, 2300 3 ph. 62'> cy. gen. 
switch exciter 
1—1000 KW.-GE-2 unit—3 Brg. Con- 
sisting of -1400 HP—4400 V., 3 - 
25 cy. Motor and 1000 KW- 2300 V. 
2 . $8.3 cycle gen. with exciter 
Gen. can be reconnected for 800 K 


* 3ph. 
1—320 KW--GE-2 Unit-3 Brg. con- 
sisting of 600 HP 440 V., 3 ph. 60 
cy., 8 pf. at sen Motor = 400 KVA, .8 


pt, type cy, 720 volt 
AC generator with Pp Girect connected ex- 
citer. 








D. C. MOTORS 


HP Make Type Volts Speed 

1 1750 Whse 600 925 /720 

2—1500 Whse 525 600 
1—1200 Whse 600 
1—800 /1000 Whse 450 
1—700 GE MCE 600 
1—650 MPC 250 

1—300 /409 DYNA 250 1325 /250 

1—335 MQ 250 300 /900 

300 MPC 230 360 /920 

QM-600-6 230 425/850 

MPC 230 400 /500 

2320 700 

MPC 230 290 /450 

CCM 230 300 105 0 

600 2 75¢ 

83H 230 890 

CMC-45H 230 1150 

CO-1832 230 625 

308 230 8©750/1500 

JHL 230 1200 

SK 230 485/950 

1050T 230 400 /1200 

CDM-12422 115 1800 

00 Cb 230 365/730 

308 230 475/1350 

SK-1001 125 ah) 

25-SI 230 750/1750 

SK-200 115 300 /700 

53-H 230 860 

CDM-1126Y 230 2000 

SK-100 550) 680 

25-8 230 525 /1050 

Sk 230 v0 /1000 

SK-151 230 00 /1500 

I—f 253 23 750 /1500 

2—50 RCP-31B 230 1700 

4 0) Say 230 400 

1 0 SK-153 230 690 /1035 

l 0 Cc MG 80H 230 380/750 

0 385 T “VS” 230 400 /1500 





with 40 KW IG sets, 230 v. DC, 220/440-3-60 
Exciters and automatic “VS" control 











SPECIAL—MERCURY ARC RECTIFIERS 
1—750 KW--GE—T. 
575 V., D.C. F 

cycle transformer and switching equip- 
ment. 
1--1000 KW—American 8.B. Ty ype GRz- 
612-12 anode 625 V.D.C. with 1040 KVA 
015C —3 phase — 13200 /6600V-25 /60 cycle 





transformer with full automatic 
itching along with 2 
distribution panels. 


1— 1000 KW—AI.Ch. t B-61212 anode 
625 V.D.C. with 1140 KVA 015C—3 
phase —13500V.—60 cycle transformer 
with manually operated switching 
equipment along with voltage regulator 
and grid control. 








A. C. MOTORS 
3 ph. 60 cycle 














SYNCHRONOUS 
HP Make Type Volts Speed 
2—3500 GFE Ts 2300 257 
1—2100 GF ATI 4600 14 
2—2000 Whse 2300 2 
1—1000 Whee 2200 189% 
2— 900 Al Ct New 2200 15 
1— f00 Whae Syn 440 30 
I1— 500 GE ATI 480 906 
2— 500 GF TS 4150 400 
I— 450 W Eng 2200 128.5 
2 350 GF Ts 2200 150 
I— 320 GF ATI 2300 600 
1 300 GFE ATI 440 720 
I1— 300 Whee 2300 720 
I— 300 AL Ch 440 600 
1 145 GF ATI 550 720 
2- 25 GE ATI 440 50 
I1— 100 Whse 550 #00 
2— 100 GE 51 440 450 
I1— 19109 GLF Ts 440 1800 
1 10 6=EM Unused 440 600 
SLIP RING 
1 1000 cw 2200 700 
2 700 cw 230 900 
1— 500 J 550 505 
I— 500 IM-Mill 2200 450 
3— 450 40 506 
I— 400 IM 440 720 
3 350 cw 200 900 
I— 350 MT-442Y 2200/4000 253 
I— 300 3 Bre 2300 505 
1 300 IM 440 720 
I— 250 MT-424Y 4000 257 
I— 250 MT-5598 23 1750 
I— 135 720 
4 100 425 
2— 100 435 
I— 75 23 1257 
I— 75 By. HiAB 2300 1800 
1 60 123-AQ 220 700 
— 50 CI-638A 220 870 
2 rf) CILW-504 440 870 
1 ( IXM 2300 880 
——— CAGE 

| 250 GE 559 440 1800 
I— 200 GLE 550 
I 200 iF 907 440 
1 150/50 Whse 440 
1 125 hse 440 
1 25 New) G.t rEFC 440 
1 25 GE “TEFC 440 

-1% GF IK 440 é 
1 100 GE IK-Vert 2300 0 
2 100 GF KT-543 220 /440 1750 
1—60 /20 Whse cs 220 900 /450 








Turbo Generators 
See our advertisement on page 292 





BELYEA 


en glfh so 


CO. 


INC. 


43 HOWELL ST., JERSEY CITY 6, N. J. 


Phone—Journal Square 2-3334 


Also N. Y. City Line—Rector 2-7150 
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DIESEL POWER PLANTS 
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1080 BHP GENERAL MOTORS DIESEL ENGINE MODEL 12-567 WITH DIRECT CONNECTED G. E. 
ALTERNATOR RATED 900 KVA, 3 PHASE, 60 CYCLE, 2400 VOLTS. 
( 7 
7 - 50 AND 60 CYCLE OFFERINGS - 
ALTERNATING CURRENT DIESEL GENERATORS 
KVA Make Model HP RPM 
1420 Fairbanks-Morse 38D8% 1600 720 
; 1250 General Motors 16-278A 1600 720 
+ ' 1250 Nelseco 6M1-53 1500 300 
iv 1000 General Motors 12-278A 1200 720 
900 General Motors 12-567 1080 720 
800 Alco 6-12% x 13T 975 720 
|! 625 Baldwin VO-8 750 514 
625 Superior os 750 327 
425 Baldwin VO-6 510 450 
400 Buckeye 80 480 600 
375 Enterprise DSG-6 450 450 
312 General Motors 8-268A 450 1200 
250 General Motors 8-268A 350 1200 
200 Buckeye 80 240 600 
125 Superior GDB-8 150 1200 
125 General Motors 3-268A 150 1200 
125 Murphy ME-605 150 1200 
121 Fairbanks-Morse 32E14 140 300 
75 General Motors 6043E 90 1200 
75 Fairbanks-Morse 35E8% - @ 450 
62 Int'l Harvester UD-18 76 1200 
| 50 General Motors 4-71 60 1200 
18 Intl Harvester UD-6 22 1200 
Ne y, 








Diesel Engines + Power Machinery any. Ine. 
52 CHURCH STREET, NEW YORK 7, N.Y. PHONE Digby 9-4350 


\ esco\ 4. G, SCHOONMAKER?, 7 
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4 1 YEAR GUARANTEE ~~ 
RELIABLY REBUILT— DEPENDABLE EQUIPMENT 
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PARTIAL LISTINGS ONLY 


SQUIRREL CAGE MOTORS D. C. to A. C. GENERATORS LOW VOLTAGE GENERATOR (Cont) 230 V. D. C. MOTORS (Cont.) 
iK . 














50 OW 
H.P. Make Type Speed | K.W. Make D.C. Ac 175 =, Wh 2s +4 West Q 
1.E CF-6338 S 2% GE 231 220 | 1600 GE. 3 o ys 
GE ik 1180 | 35 (Star 115 120 | ‘soo GE 30 40 Century 
250 K-5 pn 25 Ideal 115 440 100 G.E 30 40 GE 
<-568 575 + | Mechy. 240 200 West 30 1.E 
200 KF-6335Z S80 25° El. Mehy. 23 440 | 505 GE 32 | 40 GE 
147 25 ey 1750 7'3 Hertner 115 440 | 1000 GE. s| = =o 
125 AR-6301 450 5 EL. Spee. 110 110 | 1000 Chandyssen (4 o| = on & 
100 K-544 1175 | = eevee 40 | 30) West. (2 
100 cs 870 600 V. GENERATOR | “94 GE wn| 3 SES 
100 KT-55¢ S65 K.W Make Speed | 75 G.E 50/10 | 35° Star (2) 
100 cs 690 ges 800 G.E 50 ™_ “ 
75 8.5088 wan | 20 Cr. Wh 900 
2 se, Ub 30 Burke 1750 115 V. 
75 CS-6626 1150 30 E.D 1150 550 V. D. C. MOTORS ae aes 
7 cs 670 = 
~ - Wh 
60 504-8 1750 H.P. Make Type Speed | OO Oe Ua 
60 XA-C5OS4Z s79 250 V. GENERATOR 765° <G.E.(¢) MPC = 1048/1380 | 32 GB 
50 FTR-523 3600 K.W. a Speed 20 Century 
50 196 3450 500 1100 ‘a € 20 iE. (2 z 
$0 K-445 1170 | $39 Eillot 1290 ‘ a iz Wer CDMS 930/160 
50 CS soo | 300 7“ ood Variable Speed Motors 2a G J . 
#0 KT-33¢ an 200 GE. MPC 1200 | 100 Rel 1050-T 400 /1200 TRANSFORMERS 
0 cs 900 es! 7 CD17 00/1900 
mm 6G D-173 400/120 75 KVA—G.E., 2300/4100 V. primary, 
He os 08 | 75 (GE D 50/1500 | °" 220/440 V. secondary. 
5 GE 1200 | 75 Cr. Wh. CMC-125H 375/750 300 KVA—Al. Ch. 3 phase, 4160 V. 
40 Reliance (4 iw | © GE c 430/110 | 300 KV AC-Pittsbe yo, 3. hase 4160 
SLIPRIN MOTORS 30 (3) GE 55 Cr. Wh oS M- 125H 145/500 ie 1d 
G 30 Cont 1200 | 0 . 50/1500 | V. primary, 230 secondary. 
oo oe h MTF 15 GE 1760 | 50 250/100 NEW D. C. STARTERS 
; 10 Star 1750 4 4901200 | 150-230 V. Magnetic 5 H.P. te 75 
2 =G.E IM 7% West 1200 | 40 400/150 H.P. G.£.—C-—A-B—W. . ote. 
1) 6G : MT-564 5 West 1750 25 5OO/TRON | a Ti Ys neaG and Compound | 
100 GE IM 5 500/1500 | .P. te -PL— 
100 AI. Ch 125 V. GENERATOR 25 400/1600 | pag i 230 V. C-H—Magnetic 
* GE +H K.W Make Speed | 25 aoe | : 
; : 25 nn / 1900 
75 GE IM 250 E 720 | 9 » eel A. C. STARTERS 
9 AN sasorer ig a 18 | Sevens | "oh Gee ete Sees 
0 GE. tha 100(2) West yoo | 15 BTR | 4 V. C-H Bal. 9976 
50) West CW-554 100 G.E 1200 15 50/1500 a Red. vert Synch. 
~ Al. Ch ARY - E}. eny 4 15 3590/1000 18h . C-H 4150 V. synoh. full 
0 F-M B\ . 5 
50 GE IM 78 Hertner 1150 % poe “150/200 H.P. G.E.—440 V. CR-7085 
) ‘ > . | yn. 
40 GI M 40 nt 1450 | 10 fN0/1800 | 3150 HP. G.E. 220 V. Cr. 706! 
30 Ideai (2 1750 | 19 60/180) | ~ Syneh, 
30 "™ 1450 | 19 6090/1200 
30 os. 1389 | 10 590/150 NEW A. C. STARTERS 
Hy 19 4901600 | 40—0-H A 
SYNCHRONOUS MOTORS }3 os 1480 | 10 ann/i200 | netie'w we ws  spalaginemeadamea 
10 Rogers 50 . 
HP. Mak 7% West 1200 1" 2590/1000 H.P. 446 V. eae. 
P. lake =“ Type Speed 5 G.E. 1750 7 snn/isn | 165—20 H.P. oN a 440 V. Magnetic. 
LE 00/1500 | 635—7'4 H.P. C-H. 440 V. Magnetic. 
- oy ‘ Te v0) 714 G.E RF-1OA 450/100 a ae 
” GE S-9828 600 715 Al.Ch 3350/1050 
20 GE Ts 900 LOW ae 5” West. (3) K-60 50/1500 AIR COMPRESSORS 
200 = Ideal (2 257 RAT 5 GE RF-9 4590/1800 | 425 Cfm. Sullivan 2 stage. 
18:0 GE ATI 100 GENE veces 5 GFE RF 4501800 60 Clim. American 125 ibe. 
150 GE ATI 720 Amp Make oltage 5 Rel. (2 - 00/1600 
190 GE TS 1200 | gees -v-w one eT 40071600'| ELECTRIC & AIR HOISTS 
125 West G 1200 | 500 M-B-O'C (2) 6/12 | i i 
100 Elee. Prods 1200 | 2000 «H-V-W ¢iz| 230 V. D.C. a | 5 soo'tee Pann: clo Litt D phax: 
1000 Chandeysson (2) , 6/12 150 GE RC- 800 2—2 ten Yale & Towne, 3 phase. 
sese a oe 128 GE c DP125 1300/1750 | I—1 ton Shepard-Niles, 3 phase. 
ne 137 4 00 «6GE RC-14 1750 | oar ton Yale & Towne, 3 phase. 
— need 1224 100 GE RC ins | 1-2, . er ona. y 
A. C. GENERATORS 300 Star 5 75 West. SK-170 635 | ‘2 ten Thor, pneumatic. 
67 Cont 5 | 75  West.(2) SK-180 475 
288 KVA West. G 900 | .750 Btar 5| 75 Ce Wh. 52HM aa 400 CY. GENERATORS 
200 KW West. G 3209 | 1000 GE 5 | 60 Weat.(2) SK-16 hao | 223K W GE 3/400/110. 
"3 KW G —t a GE 22 23 . ®, : \—7'%4q K W GE 3/400/240 
75 KW G.E ATB 360 600 Rel. a | 5 est ) 3 300 i—10 KW G See, 
+KW GE ATB 1200 134 West 4 50 Dieh! K-10 S50 | 1-18 KW GE 3/400 















156 GRAND STREET | Phone CAnol 6.6976 NEW YORK 13, N.Y. 


New England Representative South Western Representative Pennsylvania Office 
411 Atlantic Ave., BOSTON, MASS 1400 Carr St., HOUSTON, TEXAS 10th and Exeter Sts, READING, PA. 
Phone Liberty 2-4300 Phone: Charter 4-6558 Phone Reading 2-6866 
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SAVE OVER 50% ON NEW 
INDUSTRIAL BLOWERS AND 
VENTILATING FANS 


AXIAL FLOW VENTILATING FANS 

1—16000 CFM Buffalo Forge Co., 3” stat. 
pres. 1800/1200 rpm. con. 15/4.5 HP., 
1710/1150 rpm., 3 ph. 60 cy. G.E. A.C. 
Motor 220/440 v. totally encl. 

1—12000 CFM 3” stat. pres. Sturtevant 
with dir. con. 10/3 HP., 1775/1180 rpm., 
220/440 v. West. CS. TEFC Motor. 

25—6000 efm Sturtevant Bulletin 512389, 3” 
stat. pres. 7 blade, dir. con. 5/1.5 HP., 
1766/1175 rpm., 220/440 v. 3 ph. 60 cy. 
West. TEFC Motors. 

2—5000 cfm Sturtevant 1.8 stat. pres. 4.2/ 
1.25 HP., 1750/1150 rpm., 3 ph. 60 cy. 
220/440 v. ball bearing motors. 

2—4000 cfm 38” stat. pres. Sturtevant dir. 
con. 2 speed, TE Westinghouse 220/440 
v. Motors. 


BRAND NEW TURBO SET 
Westinghouse Steam Turbine consisting of 
200 kw., 220/440 v., 
rpm., 80% P.F. A.C. 
120 v. 1200 rpm., D.C. Exciter and West- 
inghouse Reduction Gear. — Non-con- 
densing. 


A.C. MOTORS—3 PH. 60 CY. 


No. H.P. Make Type RPM Volts 
1 NEW 500 Elec. Mach. Syn. 120 4000/2200 
220/440 
1NEW 290 Westing. Syn. 1200 220/440 
2 300 G.E. IE 1200 2200 
2Vert. 250 G.E. 1200 2200 
2 200 Westing. cs 900 2300 / 4000 
1 200 G.E. Syn. 1800 2200/440/220 
1 175 Westing. Hi-torq. 1200 220/440 
1 150 Westing Syn. 257 220/440 
1 150 Westing. Syn 450 220/440 
1 150 Westing. CS-956A 580 4000/2300 
3 150 Westing. CS-8568 880 220/440 
1 150 Westing. MS 1200 220/440 
3 150 Louis —, FX 180 220/440 
lash proo' 
1 125 Flee. Mach. Syn. 164 220/440 
1 NEW 125 Elec. Mach. 585 4160/2300 
1 125 Westing. CS 690 220/440 
1 125 G.E. IK 900 440/220 
1 TEFC 125 Westing. CS 3600 220/440 
1 100 Reliance IT 495 220/440 
1 19 Westing cs 580 220/440 
! 100 G.E. I 720 220, 440 
1 Vert. 100 G.E. XPR R85 220/440 
1 100 Wagner 850 220/440 
1 100 Westing. Syn 900 220/440 
1 100 Westing 1200 220, 440 
2TEFC 100 Master PA 1750 220/440 
1 100 Armour AB 178 220, 440 
1 100 Louis ane OGs 1750 220/440 
splash proo 
1 75 Stanley 600 220/440 
1 75 aeey Syn 600 220/440 
1 75 G.E. IK 600 220/440 
1 75 G.E. KF 900 220/440 
i 75 Elec. Mach. Syn. 900 220/440 
1 75 G.E. 72 220/440 
1 75 G.E. KT 1150 220/440 
1 75 Louis Allis Hi. Tory. 1150 220/440 
spiash pr 
3 75 Armour 1200 220/440 
I 75 Weatg. TEFC 175 220/440 
2 GE. IK 220/440 
1 60 G.E KF 700 220/440 
1 60 Burke EM 900 220/440 
2 60 G.E KT 900 220/440 
2 60 Westg, cs 900 =: 220/440 
3 60 Westg. cs 1200 220/440 
1 60 G.E., KT 1800 220/440 
_A. ©. GENERATORS—3 ph. 60 cy. 
No. KVA Make RPM Volts 
l new 450 Elee. Mach. 120 4000/220 
220/440 
l new 250 West. 1200 220/440 
1 100 Elee. Mach. 164 220/440 
1 100 West. 600 /440 
1 75 Elec. Mach. 900 200/440 
1 50 G.E. 1200 220/440 
l new 50 Elec. Mach. 1200 / 
1 37% Ft. Wayne 1200 =. 200/440 
1 new 25 3.E. 900 220/440 
25 O'Nan 1800 220/440 








POWER EQUIPMENT—READY 





BARGAIN — FOR SALE 
100 KW. DIESEL ENGINE 
GENERATOR SETS 


-100 KW, 120/240 V D.C. Delco 

Generators dir. con. to 150 HP., 

Model GBD-8, 5%x7, 8 cyl. Su- 

perior Diesel Engines, elec. 

starting with muffler, power 

panel and accessories. 

1—100 kw 220/440 V AC same as 

above. 

Practically as good as new—Only 
Used for Spares. 


1 











250 VOLT D.C. GENERATORS 


No. KW Make Type RPM 

3 250 West. 1200 

1 200 West. 8K 500 

1 110 West. SK-190 7 

* 100 Reliance —1050-T 580 

1 100 West. K-183 720 

1 100 West. SK-190 720 

1 100 West. SK-180 900 

6 100 Delco 1200 

1 100 GE. RC-58 850 

1 100 West. 

1 10 GE. RCP-36 2100 

1 75 Allis Chal 

2 75 West. K 1 

1 60 West. K 2100/1950 

1 60 West. SK-153 11 

1 50 West. SK-180 

1 5 GE. DLC-203 850 

1 50 West 8K-143 1100 
MOTOR GENERATOR SETS— 

250 V.D.C. 


Motors 220/440 volt or 2200 voit 
3 phase, 60 cycle 


No. Kw Make RPM 
3 250 Westinghouse 1200 
1 200 Westinghouse 
2 200 Westinghouse 1200 
1 100 Westinghouse 7 
1 100 General Electric 900 
1 100 Westinghouse 600 
1 100 Electric 1800 
1 100 Reliance 580 
: Fe |B 
esti : 
4 7 Westinghouse 720 
1 75 Westinghouse 1200 
1 60 Westinghouse 1200 
1NEW 50 General Electric 1800 
3 40 Westinghouse 900 
2 30 Westinghouse 720 
VARIABLE SPEED MOTORS— 
230 V. D.C. 
No. HP Make T RPM 
i 200 Wet. «= SK / 1000 
6 100 Reliance 1050-T 400/1000 
1 100 G.E. RC 50/1200 
2 100 West. SK-183-A 575/1150 
1 100 «West. 1 / 1000 
1 1 West. SK /1200 
1 75 = West. 8K 1100/1800 
2 75 West. 8K 850/1700 
i 50 = West. SK-180 20/960 
1 50 West. 8K /1200 
1 50) -West. SK-191' 350/1050 
1 50 est SK-143 850/1750 
1 40 Allis Cha 400/1200 
2 30 s DLE-50 400/1200 
1 30 GE 800/1200 
1 2 GE CD-123 300/1200 
1 20 «West. SK-123 400/1600 
1 20 GE RF-11 500/1500 





SPECIAL BARGAIN 
AIR COMPRESSOR 


6-240 CFM bg type 3 V8-23 3 
ie. vert., 150 Ibs. dir, con,, te 50 
t ig py : - eseuel. 
Wes! au 
Can f furnish De oeare or Ol! er Gaso- 
line Engines af) desired. 








TO SHIP 


SLIP RING MOTORS—3 ph. 60 ey. 


No. H.P. Make RPM Yotts 
1 1000 G.E.-MT 900 2200/440 
1 800 G.E.-MT 900 2200/440 
2 800 . CW 6600 
1 600 G.E.-MT-415 900 2200/4000/220/440 
1 350 West. CI 11 220/440 
1 250 Allis Chal 871 
1 250 West. Cl 1150 220/440 
1 250 West. CW 1800 220/440 
1 200 West. CW 1800 220/ 
1 150 West.CW 1150 2200/220/440 
1 125 West. CW 860 2200/220/440 
1 100 West. CW 720 2200/220/440 
1 100 Triumph C-17 580 550/440/220 
1 7 GE 20 220/ 
1 7 Wes. iow 1800 220/440 
1 60 est. CW 900 220/440 
1 60 Q. f IM 720 220/440 
4 50 West. CW 870 2200/220/440 

25 CYCLE A. C. MOTORS 

3 ph. — 220-440 volts 

HP. Make Type RPM 
1 500 ¢. E. MT 365 2200/440/220 
i 300 GE. MT 365 2200/440/220 
300 GE MT-415 375 
150 West CW 
75 West. MS 400 
7 3.E. M 715 
60 West. bs} 1450 
50 L. Allis ae 730 
50 Armour 720 
50 West. 475 
40 West. 
25 West. MS 715 
20 West. cs 715 
20 Allis Chal. 715 


125 V. DC M.G. Sets 
-— eo kw. a 125 v. 900 rpm. 220/440 v. 3 ph. 
> ie. Ce 125 v. 1200 rpm. 220/440 v. 3 ph. 


y. AC. 
1-38 ity West. 125 v. 1200 rpm. 220/440 v. 3 ph. 
60 cy. Syn. 


FREQUENCY CHANGERS 
1—25 kw., 220/440 v. 8 ph. 180 cy., G.E. dir- 
con. to 256 HP., 1800 rpm., 220/440 v. 8 
ph. 60 cy. motors. 


SYNCHRONOUS MOTORS 
1—New 600 HP., Elec. Machy. Co. 2200/220 
or 440 v. 120 rpm. 


ENGINE GENERATOR SETS 
a 1 kw. 14.25 v. D.C. and 2 kw., 28.5 
D.C. Homelite portable gas eng. 

pF Can furnish lamps = batteries. 
Suitable for farms and cam: 
8—5 kva. 120/240 v. 1 ph. 60 cy. Witte 


ese. 
2—87% KVA 220/440 volte 8 ph. 60 cy. 
Buda DIESELS 
7 kva. 220/440 v. 8 ph. 60 cy. 257 
Ball STEAM. 
1-128 kva. G.E. 220/440 v. 0 cy., 
dir. con. Skinner UNIFLO w , A 


INDUCTION HEATING CONVERTER 

New Van Norman, type indoor, floor, hi- 
freq. 82 kw. 220 v. 1 ph., 60 ey. 150 A. 
enclosed type. 


HOISTS or WINCHES 
200—1% Ton HAND CRANKED ratio 27:1 
thru an d double gear 
unit with 4 pl ited 
on steel plate complete with 4 48’ of \%” 
a ratchet type brake, push button 
release. 


GEAR HEAD MOTOR 
50 HP., G.E. 220/440 or 550 v., 8 ph. 60 cy., 
1755 to 18 rpm., splash proof, ball bear- 
ing. 














PORTABLE COMPRESSOR 


1—315 CFM Ingersoll Rand portable 
100 Ib. pres. driven by 106 HP 
Waukesha Oi] Engines, 860 rpm. 


FOR SALE OR RENT 











WRITE, WIRE OR PHONE YOUR ELECTRIC NEEDS—SEND FOR STOCK LIST. LIST YOUR IDLE EQUIPMENT WITH US 


Duquesne Electric & Mfg. Co. Pittsburgh 6, Pa. 
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SQUIRREL CAGE MOTORS ENCLOSED SQUIRREL CAGE- VERTICAL MOTORS—Cont’d 






























RPM Volts Make ‘d. HP Make 
900 4400 teh Cont d 0 Wte -Cage 
1200 } =1-17 HP RPM) Volts Make yl Al Ch -Cage 
3550 2200 Weatah cs 2 1200 = 220 
14 GE-I 2 200-220 
900 {E-I-17 1% ann dual 
600 1 rumph 1% 1A00 dual 
514 GE-I-14 1% 1290 dual 
490 GE 1 3RN0 220 (ar i 
a w h-CS 1 1800 dual ; 
600 oe ss Le 1800 dual RB > ) a 
1200 Century 1° 1200 dual Rel Tr, a 4 
340 C a R600 4400) =Delco 
1800 Burke uy 1800 dual Wesche-TE-BI 
3800 GE 4 900 dual Deleo-TEFC Bit 
1800 4 1800 440 Deleo-TE-BB 
ano 1800 dual Deleo-TE-BB + 
720 1200 220 Cr. Wh I 1 A ed | ' 
3800 by 900 dual Deleo-TE 15 ; ~ 
1800 1/3 1800 440 = Deleo-TE 1: GE 
1200 5 Al -Ch 
3600 SLIP RING MOTORS 12% I. Al.-Cage 
1800 “ 10 Wtg 
« Volts Make 4 
220 440 «=6(GE-3 Bre he | Peerless 
900 Al Ch {4 _— 
1 anim C-W, Short Shaft 2s + 
900 Lincol Al.'Ch A Rel, = 
1200 Master ; Westgh 5 GE-Cage 
900 Al-Ch.-AR, fr. 220¢ 33 aS ‘ Watson 
100 Wagner(Hi-Torque GE 3 600 dua Delco 
20 UB-HJ Al -Ch., ANY > 1700) —- 230 DC weteon 
14 — Al Ch ° 3 1200 dual Wtg.-Cage 
3600 
1800 GI . aw 
200 EMT SYNCHRONOUS MOTORS , 
900 Ridgeway RPM Volts Make 
720 Wagner 720 4800 GE-ATI 
600 Al. Ch 500 2200 Wtg.-25 cyck | 
3600 Wie Hi 336 720 13200/6600 GE , 
4 5 40 E 
1300 Weg HE 
1200 Al. Ch.-ARY ' 
900 Al. CH.-ARY | 
600 Al. Ch-ARY 
Triumph-C 
ENCLOSED SQUIRREL CAGE hia. | 
Volts ke " | 
O° GETE-FC-BR wo i 
2200 GE-TE-FC-BB iE GEA we Single Bearing | 
440 GE-TE-FC-BB ts 
440 Wagner on™ FM, rotor & stator only | 
440 ——- Reliance, TE-FC-BR | 
dual Delco-TE-FC-BB ee Burke j 
0 Wagner 7 — Westgh | 
440 GE-TE-FC-BB F-M g E-ATI-7552 
dual Deleo GE-I GE, rotor & stator | 
220/440 Deleo-TEF¢ “+y FX 3V Vagner | 
440 GE, TE xa B f weet 


440 GE-TE- 
dual W el "1 Fe “BB 
dual Ma BI 





















dual Gk ‘Ht Slip iTF FC-BL G rotor & stator 
tual Deleo se VERTICAL MOTORS W 1B. rotor & stator ' 
HP RPN Vole Mak 
BB 200 pty 40 ~¥ * 0 re noter & stator 
FC-BB Ino 1200 25 Wagne | 
I C-BI 1) 1200 25 E-M, rotor & stat r 
BB 125 1200 25 Ideal 
BB 12 1200 20 Wagner 
Ae “ low 1200 2a We 
i ( 75 1200 20 or & stator 
dual he TER ‘os. 75 1200 15 
dual Delco 75 360 , - 
dual Delco-T EFC-BB 60 1800 lo sgner 
60* 1200 ) Wagner F } 
' 
. 
E , 
B. C. GENERATORS = 
125 Volts 
SPECIAL KW RPM Description 
500 750 c MCF 
3 50 
D. C. MOTORS SUB-STATION 200 1500 
115 Vol 200 800 
‘olts 100 1000 
G. E. Double ended Load Center, 100 900 
HP RPM Description Unit Sub-Station complete with: 80 400 
25 750 GE-MPC 65 1100 7 
60 1200 Star > 55 000 
5 a75 Northe oe Filled, indoor 40 600 Type 
30 1800 i} insformers each rated 35 1165 DI 
30 200/606 Sprague KVAL 13800 volts mary, 4 31.25 1400 = W estgh- -SK-single bearing 
25 » 1150 Triumph volts secondary, phase, GENERATORS 
25 750 GE a id 
20 : 700 Triumph _- and each cach having yuna 230 Volts 
0/1500 GE-RF11 “ KW Descripti 
20 400 /1200 GE-RLC fr. 2024 4 ; pee 
7 A) Sturtevant MPS E., type m2 a0 ame. 200 or NiPc 
5 20 J&L ircu ~K 
M4 1000 GE-CE *Sea00” arp. s, 4 0 Hed = 
18 o73 Aad eed 125 Westgh.-SK-1301 
: (eo Str 6 = 
12 1130 GE-RC29 eT Sic 1 ~ ny or = 75 Allig-Chialmers E180 
075 J&L Circu rea i) Cc 
12 530 Westgh.-SK-113 5 tian 
: £ 5 R¢ 
10 3450 Imperial - - 
> sare (etoo Star, BB-5 switchgear latest type metal ~ : te aie Dynamte- 158 
} j.& : cl 77 s 
10 650 J&L.,t 1 is” oe gat 
10 400 /1600 Watson-BWI15B 15 Westgh.-SK 7 rs 














AC & DC MOTORS ¢ GENERATORS © PUMPS 

SYNCHRONOUS MOTORS ¢ CONTROL EQUIPMENT 927 HARRIET ST. 
MOTOR GENERATOR SETS © ELECTRIC EQUIPMENT PHONE MA. 3024 ‘ 
STEAM ENGINE GEN. SETS © SLIP RING MOTORS CINCINNATI 3, OHIO 
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FOR IMMEDIATE DELIVERY 


6290-KVA.G.E. TURBINE-GENERATOR 


A HIGH GRADE MACHINE 





Above 6250-KVA., General Electric, Just Purchased, is in Al 
Condition, Complete, 2002-psig, 2300/4160-v, 3600-RPM., with 
7000 sq. ft. Condenser with Auxiliaries. 


TURBINE-GENERATORS IN STOCK: Below is a Partial List: 


Ref. Ref. Ref. 
No. No, No. 
1 6250-KVA. G.E., 2300/4160, 200% Cond. 7 1875-KVA. G.E., 2502-psi. Cond. 13 425-KVA. G.E, (2), 450%, Modern 
2 4375-KVA. G.E., Rebuilt, New Coils. 8 1875-KVA. A.-C., REBUILT, Like New. 14 +625-KVA. G.E., 200#-psi., Cond. 
4 3125 KVA. G.E., 250+, Complete Unit. $12 937-KVA. G.E., Cond., Rebuilt 15 375-KVA. G.E., 300#-psi., Cond. 
5S 3125-KVA. Westinghouse, 250%, Sur. 10 937-KVA. Allis-Chalmers, Cond. 480-v. 16 500-KW.—Several Available. 
Cond. 12 625-KVA. G.E., Cond., 2003-psi. 


20 New Surface Condensers in Stock; New Auxiliaries Also. 50% Saving Over Today's Mfrs. Prices. Immediate Delivery. 


DIESEL ENGINES IN STOCK 


5—1600 HP, OP Fairbanks-Morse Engines, equipped with NEW (Unused) 1250 KVA Generators, all 
attachments for a complete installation. 


4—1200 HP, OP Fairbanks Diesel Engines direct connected to 900 KW Elliott Generators, 720 RPM. 
375 V. 


3—100 KW Westinghouse AC Generator Sets, 1200 RPM. 440 V. being GM, Model 3-268-A. 
Several 300 KW 448 HP, GM. Baldwin and Westinghouse, 120/240 V. DC Engine Generator. 


BOILERS 


Comb. VU, 6007, 750 FIT. complete with all trim. Immediate Delivery. 

2—4000 HP, B & W 3002. 2—3000 HP. B & W 3002. 

4—B & W 4502. All complete with all trim. 

2—400 HP, 2502 Used. No. 1 shape Combustion Engineering Type Under Feed Stokers. 


Telephone CHARLES WEAVER TELEPHONES: 


WOODWARD 1-1340 


Wire Electrical-Mechanical Engineers 
Write 4145 Penobscot Building ae ee 
DETROIT 26, MICHIGAN Se 


BULLETIN 425 IS NOW ON THE PRESS: SEND FOR IT TODAY: IS FREE 
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LIQUIDATION SALE — Modern Equipment 





AXIAL FLOW FANS 
20,000 CFM 3” S.P. 3/60/450 Sturtevant 
12,000 CFM 3” S.P. 3/60/450 Clarage 
10,000 CFM 3” S.P. 3/60/450 Buffalo 
5,000 CFM 3” S.P. 3/60/450 LaDel 
3,000 CFM 3” S.P. 3/60/450 Sturtevant 
35,000 CFM 1” S.P. 230 V DC Wing 

BOILERS 


10—Cleaver-Brooks, 2000 steam pr. hr. 35+ 


press. 
3—Cyclotherm 3000 pounds steam per hour, 

125% press. 

Wheeler 30,000 steam/hr., 435+. 
1—Express Boiler, modified D type, Foster 
2—Type “D’, water tube, Foster Wheeler, 

150007 steam/hr., 275# press. 


DISTILLING PLANTS 


2—8000 gallons per day Griscom Russell, Solo- 
shell double effect, low pressure. 

10—2000 gals. per day Kleinschmidt vapor 
compression distiller mid. by Badger. 

1—750 gals. per day, same as above. 


Axial Flow Fan 
BLOWERS—AIR PUMPS 


8—Blowers, Roots Connersville, size 16x18, 


serial No. 14862, capacity 5000 CFM against 

lb. sq. in. ga. pressure or 3450 CFM 
when ie 20° Hg vacuum, with 200 
HP motors 3/60/2200 (mfd. 1942). Also 
available: 1 R.C. Blower, size 20x23 with 
350 HP motor. 

—Air Pump, Ingersoll Rand, type FS546, 5500 
CFM, discharge press. 24.22 abs., intake 
press. 20.61 abs., with 125 HP motor 
3/60/2300 (mfd. 1942). 

1—Air Pump, Ingersoll Rand, type FS548, 
6690 CFM, discharge press. 20.86 abs., in- 
take press. 17.10 abs., with 150 HP motor 
3/60/2300 (mid. 1942). 

—Blower, Buffalo, size 60, type R, with 150 
HP motor 3/60/2200. 


SPECIAL 


2—BRAND NEW 200 KW turbogenerators, 
3 phase, 60 cycle, 450 volts, turbines 
540% p.s.ig., 14 abs. exh. press., 
mid. by Westinghouse. 








DIESEL ENGINES 


HP MAKE MODEL RPM CYCLE YEAR 
1800 General Motors 16-2585 900 4 1943 
1600 Fairbanks Morse 38D8!,OP 720 2 1944 
1600 Hamilton RB99-D.A. 700 2 1944 
1600 General Motors 16-278A 720 2 1944 
1200 Genera! Motors 12-278A 7 2 1944 
1200 General Motors 84A 1800 2 1943 

900 Generel Motors 12-567ATL 750 2 1942/44 

500 perios 514 4 

300 Fairbenks Morse 38-O/P 1200 2 1936 

150 GDB-8 1200 7 1942/44 

90 Hercules DWXD5 1800 4 1943 

AC 200 Kw 3/60/450 1200 RPM General Motors 8-268A 1943 rebuilt 

100 KW 3/60/450 1200 RPM General Motors 3-268A 1943 rebvilt 
Dc 1200 KW 525V 750 RPM General Motors 16-278A 1943 
650 Kw 240V 750 RPM General Motors 12-567 1943 
290 KW 120/240 1200 RPM General Motors 8-268A 1944 
125 KW 120/240 600 RPM Superior VDMB 1944 
100 KW 120/240 1200 RPM Superior GDB-8 1942/44 
100 KW 120/240 1200 RPM General Motors 3-268A 1943/44 
60 Kw 120 1200 RPM ude 1942 
10 KW 120V 1200 RPM Hercules DOOD 1943 








WRITE OR CALL 
FOR DETAILS 
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31 Nassau Street 


HUGO NEU CORPORATION 


New York 5, N. Y. 


Tel. REctor 2-1334 


CONDENSERS 


(Most are new) 
No. Sq. Ft. Make Passes Tubes 
4 3300 Str. Wells 2 = Alu-Brass 34” 
1 2200 Alco 2 CN i’ 


4 1050 Conseco 2 Cu Ni %° 
1 750 Bethlehem 2 Brass %"° 
30 400 All. Chalm 2 Brass 5 

4 300 Wheeler 2 CGWWNi 36” 
8 155 Conseco 2 = Brass ., 


44 349 Luboil Coolers Cu Ni 5 


MOTORS 


6—3800 HP 1700 V 257 RPM G.E. 

5— 700 HP 2300 V 128 RPM 

1— 50 HP 220 V 575/1150 Fairbanks 
Morse 

8— 20 HP 440 V 1760 RPM GE. 

8— 60 HP 440 V 1780 RPM G.E. 
gear motors, shaft 427 RPM 

8— 40 HP 440 V 1775 RPM GE. 
gear motors, shaft 561 RPM 


D.C. 

1500 HP 525 V DC 600 RPM W'se. 
667 HP 374 V DC 1300 RPM Elliott 
444 HP 250 V DC 900 RPM Elliott 
222 HP 230 V DC 3050 RPM W'hse. 

15 HP 120 V DC S00 RPM Diehl 


GENERATORS 


1200 KW 525 V DC 750 RPM All. Chalm. 
1075 KW 375 V DC 750 RPM Elliott 
700 KW 240 V DC 500/720 Elliott 


TURBO-GENERATORS—A.C. 


1—1000 KW All Chalmers 3/60/600, 3600 
RPM, cond., 140 steam press. 

2—250 KW G.E. type ATI 3/60/450, 1200 
RPM. cond. 

1—200 KW G.E. type ATI 3/60/450 1200 
RPM. cond. 

2—200 KW Westinghouse, 3/60/450, 1200 
RPM cond. (New). 

6—200 KW GLE. type — | aeeee 1200 
RPM cond. and non-co 

2—132 EW G.E. type ry 3/60/450, 1200 
RPM, cond. 


TURBO-GENERATORS—D.C. 
KW Volts Winding Speed Type 
2—375 = 240 Shunt. 1200 = non-cond. 
5—300 120 Compd. 1200 ~=cond. 
1—300 240 Compd. 1200 cond. 
2—250 240 Compd. 1200 = cond. 
12—150 120 Shunt. 1200 = cond. 
12— 60 120 Stab. Sh. 1800 cond. 


3— 25 120 Stab. Sh. 1200 cond. 


STEAM TURBINES 
All New 


1—110 HP 250% steam, 10% exh. 1200 RPM 
Sturtevant mid. 1943 

10—56.5 HP. 300-475 steam, 10-15% exh. 
1225-1600 RPM. Sturtevant. mfd. 1944 


REDUCTION GEARS 


4—1800 HP 2.41:1 10—20 HP 41:1 
10— 900 HP 2.48:1 10—11 HP 39:1 
10— 25 HP 20:1 10—10 HP 1750:63 
7—Waterbury Hydraulic type KE. size 35.5 
and 2a 








ARRANGE FOR 
INSPECTION 
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Our 43rd Year 





WAGNER 


“CERTIFIED REBUILT’ 





Quality and Service 








DEPENDABLE ELECTRICAL EQUIPMENT AT LOW COST 


MOTORS... GENERATORS... M-G SETS 


BLOWERS . 


SPEED REDUCERS 


ong Sead’ pS WIRE OR PHONE YOUR REQUIREMENTS 








250 KW Allis-Chelmers M-G__ Set, 
120/240V. output, 363 H.P. 
440V. 1200 RPM, AC 


Motor, 3/60, 
DC panels, lete model. 








M-G SETS 
KW Mfr. Input V 
200 Ridgeway® 2300/4000 AC 
200 Gen. Elec. 22 
150 Cr. Wheeler*® 
105 Century b.b 
100 Gen. Elec.* / 
100 Gan. Elec.* 220/440 AC 
75 Star b.b.* 220/440 AC 
75 = Star b.b. 240 DC 
75 Gen Elec. (2) 220/440 AC 
50 =Whase. 220/440 AC 
50 Gea. Elec. 220/440 AC 
50 Gen. Elec 220/440 AC 
40 Gen. Elec. 220/440 AC 
40 Northw'n Conv 220 AC 
35 Gen. Elec 220/440 AC 
30 =©Gen. Elec 220/440 AC 
30 Elec. Prod.* 220/440 AC 
20 bse 220/440 AC 
15 Gen. Elee 220/440 AC 
10 Allis Ch. (2) 220/440 A‘ 
*Syoch. motor drive 
a < MOTORS 
H.P. Mfr. Volts 
150 Cr. Wheeler b.b THe 230 
hse ee 230 
230 
2) ( DM 230 
CMC 230 
E 230 
S13L 115 
BRC 115 
K20 230 
RC36 230 
25-5 230 
SK 230 
DH 230 
RC33 230 
. SK170 230 
40 Sprague dyna. LC 230 
35/50 Gen. Elec. CD123 230 
35 eal DV350 230 
30 Whse. 5-7 115 
30 Gen. Elec. RC31B 230 
25 Gen. Elec. RC31 230 
25 Sprague dyna, LC 230 
25 Chand'son(4) C13 115 
25 Gea. Elec. CDi 230 
2U Gen. — RF12 230 
20 Wh SK93 230 
20 GE. ib NEW CDM83 115 
20 Gen. Elec. RCIl 115 
20 Reliance I 230 
20 Gen. = DCsb 230 
18 G.E.b.b.NEW CDM67 115 
15 Whse.(5) SK90 230 
15 El. “¢ ' b. (2) 326 230 
15 Whse. ( SKSOL 230 
15 Star b. . (4) SQ 230 
D. C. GENERATORS 
KW Mfr Volt 
150 (Cr. Wheeler b b. tire 250 
105 Century b.b. 15Waamp 70 
100 Gen. Elec. RC1i7 125 
100 Gen. Elec. ( 250 
75 ws Ch. bk 250 
75 Whs 3 125 
75 ~=«(Cr. ‘Wheeler b bd, CCD 250 
7 Gen. Elec. (2) RC36 125 
50 Gen. Elec. RC3é 250 
50 = Gen. Elec. RC 250 
40 Gen. Elec. RC32 250 
30 = Elec. Prod. BP 5U 
30 Gen. Elec R¢ 250 
20 ~—— Reliance I 250 
15 Star b. b. \3) late 250 








EXPLOSION PROOF MOTORS 


from 1 to H.P. std. sps0ds 





| SPECIAL—Gen. Elec. Freq. Changer 

| 300 H.P. 25 cycle synch. motor 2200 V. with 
250 KVA 60 cycle gen. 2200V. 750 RPM exciter 
& control panels—iow price for quick action! 


A. CG MOTORS—25 CYCLE 














H.P. Mfr. ~ et yee Volts Speed 
150 hse. 440 500 
150 Gen. Elee.%, tk. 16 440 750 
50 Allis Ch. a NY 440 750 
50 ~=«G.E. int t St 105337 440 750 
50) «GLE. 1-K 440 750 
A. C. GENERATORS. -60 CYCLE 
KVA Volts Speed 
625 ont Eee. ae 2300 450 
500 = Allis Ch 3 brg 240/480 360 
375 Whae. G 240/480 900 
300 Gen. Elec. ATB 240/480 720 
250 Whee. G 2300 600 
200 = Gen. Elec." ATB 240/450 600 
187 Gen. Elec. ATB 240/480 900 
156 =G.E. 1 brg. ATB7558 240/480 1200 
150 Gen. Elec. ATB 2300 450 
150 Gen. Elec. ATB 240/480 900 
125 Gen. Elec ATB 240/450 300 
100 = Whse. G 2300 900 
100 Gen. Elec ATB 240/450 1200 
56 Gen. Elec. ATB 240/450 1200 
56 Gen. Elec ATB 240/450 900 
50 Allis Ch B 240/480 1200 
25s, Allis ALT 240/450 1200 
25 Whse. b a 1 pb gas YOU 
124, Whse. b.b. 120 
A. G MOTORS- SLIP RING 
2 — ¥ syee 220 or 440 Volts 
Qu Type Speed 
1 4 Geo neles I1-M 360 
1 450 Whse. 2200 \ CW 600 
2 300 = Allis Ch. 2200 \ ANY 720 
l 300 =G.E. 2200 V 1-M 1800 
1 300 Whse. 2200 V CW 600 
i- 200 ‘Or. Wheeler SR 900 
1 200 Gen. Elec. IM-17A 450 
j 150 G.E. 2200/4000 V 1-M 1200 
1- 150 Allis Ch ANY 600 
1 100 Allis Ch ANY 1500 
i 100 Al. Ch. b.b,. NEW ARY! 600 
i 100 Allis Ch. ANY 720 
l— 100 =Whse. int. 2200 V C1856C 600 
l= 100 Whse. int. CI-756A 720 
2— 75 Gen. Elec. IM-14 72 
i 75 =G.E. int.duty MTC5342 900 
1 75 ~— Ideal int. AVE 1200 
I— 75 Gen. Elec. MT558 600 
2 75 Gen. Elec IN-14 600 
1 75 Gen. Elec MT337 1800 
2 50 Allis Ch ANY 900 
l 50 =Howell 8R437, 1200 
i 50 “Fair. Morse BY 720 
l— 50 Gen. Elec. int iTC 600 
1 50 = Whse. int. Cl 600 
1— 50 Gen. Elec. 1-M 720 
i 40 lec. MT336 900 
1 37. «GE. int. ITC 600 
i— 30 Gen. Elec OMT33¢ 1200 
1— 30 Gen. Elec. MT346 600 
1- 30 Gen. Elec. MT326 200 
2- 25 Gen. Elec. MT332 v00 
1 25 Triumph SR 1200 
i 25 Gen. Elec. 1-M 600 
1 20 «GE. int. MTC5312 900 
1— 20 Gen. Elec. MT326 900 
2 20. G.E, int. Nace 1200 
i ea ALi ms 7 = 
14— 

A. 4 MOTORS SYNCHRONOUS 
H.P. Type Volts Speed 
45 W = 220/440 900 
300 W bse G 2200/440 600 
250 ideal 2BC-M4 2200 450 
220 G.E. 3 brg. .6 PF ATI 220/440 600 
200 G.E, 8 PF ATI 220/440 90 
150 Gen, tiec. .8 PF ATI 2200 450 
130 Gen. Elec. ATI 220/440 300 

19 Whse. G 2300 900 
2 G.E. epiprf..8 PF T8955 220/440 1200 
100 American b.b. YGH 220/440 900 
60 Gen. Elee, PF ATI 220/440 «(908 


Pauper ees 
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Mfr. 
Reliance b.b. NEW 


L, Allis 3200/3800 V. 
Allis Ch. 2200 V. 
Reliance b.b. NEW 
Whase. 2200 V. 
Reliance b.b. NEW 
Gen. Elec. 

Reliance b.b. NEW 
Reliance b.b. NEW 
Allis Ch. 3200 V. 
Gen. 


— NEW 
G 
ay ag b. NEW 


en. Elec 
Kelas b.b. NEW 
TEFC NEW 
po he b.b. NEW 
Whee. H. T 


Wagner b.b. 
Allis Ch. 4000/2200 ¥. 
W hse. b.b. NEW 


3.E.2 

G.E, NEW b.b. HT 
Reliance b.b. NEW 
Gen. Elec. 

Gen. Elec. 


/hse. 
Reliance b.b. NEW 
Reliance TEFC NEW 
=. Ay b.b. 
Rel. TEFC NEW 


L.A. NEW exp. prf. 
Whse. NEW b.b. spl. 
Gen. Elec. 

Whse. 


ARTHUR WAGNER COMPANY 


1435 W. RANDOLPH STREET 


POWER + May 1949 


CHICAGO 7, ILL 


MONroe 6-7409 





A. C. MOTORS—SQUIRREL CAGE 
3 Phase 60 Cycle 2260 or 440 Volts 


pe 
IK-16 1200 
1800 
1200 
OGEK-144 900 
720 
7 
C8771-1C 1800 
Bi 1200 
[K-15 900 
B 900 
C5085 1200 
AN 1200 
IK-16 450 
s8C 1800 
B6085 1800 
K 1800 
AR226 1200 
C5085 900 
b. 1200 
C5085 1200 
K5045 1800 
NP682 1200 
1-K 1200 
1-K 14 720 
C0084 
KT552 900 
C5054 1200 
505 1800 
KT329Y 3600 
C505 1200 
KT346 900 
B504 1800 
C505 1200 
C504 1200 
C5504 1800 
RP444 3600 
AR823 1800 
C84055 1800 
-Q 900 
KG405 1800 
C445 1200 
KT336" 1200 
KT342 900 
Ww i 900 
KT52 1800 
ARX 900/ 600/450 
KT336 900 
C404 
C445 
KT532 
1-K 
sc 
K365 
KG365 
404 
I-K 
KT336 
22T8P 
C8646 
C405 
Ca 
SC30Y 


1800 
1 
1200 
20 
1800 
1800 
1800 
20 
900 
1200 
1200 
1800 
1200 
1800 
1800 
1200 
1200 
1800 
900 
600 
1200 
1800 
1800 
1800 
1200 
200 
200 
1800 
1800 
3600 
1800 


KT512 900 
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“BREW, WOLTMAN OFFERS” 





TURBINE UNITS 


1—9375 os Cond. 50 ey. 13800 V. 600-ib. 825 
New FIT. Surface condenser & boiler. 


i—5000 KVA G. E. Non-C, 60 ey. 13200 V. <b. 
1—3750 KVA West. Cond. 60 cy. 2300 V. $00. Ib 
Surface Condenser. 
1—3125 KVA Worthington Non-C. 60 cy. 2300 V 
- bs. —40- ibs Pp 
E. Non-C. 60 cy. 480 V. 175- 
200-ibs. 15-ibs. BP 
i—1563 KVA G. E. Ext. 2300 V. 400-Ibs 
1—1250 KVA DeLaval Non- c "so ey. 2300 V. 250- 


i—1250 KVA Allis Cond. 60 cy. 2300 V. 150 
200- Ibs. 
11208 KVA West. Non-C. 60 ey. 2300 V. 275-ibs 
625 KVA Terry Non-C. 60 cy. 240 480 V. 135 
ibs. 5-10-ibs. BP 
A E. Non-C. 60 cy. 480 V. 375-Ibs. 


-ibs. BP 
i— 125 KVA West. Ra C. 60 cy. 240/480 V 
BP 





i— 25 KW Allis Non. c oc 125 V. Exciter Dual 
drive turbine & moto 


BOILERS 
2—600 HP B. & W. 350-Ib. Sectional header 
2—509 HP B. & W. 200-ib. Stokers 
2—508 HP Casey Hedges Bent tube 
i—507 HP Comb. Engr. 400-ib. 620 deg. TT. Oi! 
2—200 HP Erie Economic 125-ib. Stokers 
i—180 HP Frost 200-ib. Return tubular 


STEAM ENGINE UNITS—60 Cy. 


i—1125 KVA Nordberg Uniflow, 480 V 
i— 450 KVA Ames Unifiow, 2300 V 
i— 450 KVA Skinner Unifiow, 480 V 
i— 312 KVA Skinner Unifiow 

i— 150 KVA Ames Uniflow, 220 V 
i— 125 KVA Ames Unifiow, 2300 V 


D. C. STEAM ENGINE UNITS 


2—750 KW Skinner Uniflow poo Vv 

1—300 KW Skinner Unifiew 5 Vv 

1—275 KW Ames Vertical “Unitiow 250 V 
1—200 KW Skinner Unifiow 250 V 

1—200 KW Skinner Unifiow 125 V 

1—100 KW Skinner Unifiow 230 V. 3 wire 





DIESEL ENGINE UNITS 





2—1600 HP Fair. Morse 60 oy we Vv. NEW gen 
i— 720 HP Loco. 240 V. 

i— 625 HP 

i— 600 HP 

i— 400 HP 

i— 375 HP 

2— 240 HP ‘se 2400 cy 

i— 150 HP Gen. Motors 3- s78A- 60-3-480 

2— 135 HP Murphy 240 V. 60 cy 


SYNCHRONOUS MOTORS—460 Cy. 


2—3000 HP G. E. 2300 V. 257 RPM 

i—1400 HP G. E. 4150 V. 514 RPM 

i— 880 HP G. E. 6600 V. 514 RPM 

i— 600 HP G. E. 440 V 

2— 500 HP E. M. 2200 V. 514 RPM 

3— 400 HP E. M. 440 V. 600 RP 

i— 350 HP G. E. 440 V. 900 RPM 

i— 300 HP G. E. 2300 V. 600 RPM 

i— 300 HP West. 2300 V. 900 RPM 

i— 250 HP West. 600 V. 180 RPM 

i— 250 HP G. E. 550 V. 400 RPM 

i— 200 HP G. E. 220 V. 600 RPM 

i— 100 HP G. E. 2300 V. 240 RPM (Super) 
INDUCTION MOTORS—60 Cy. 

i—8000 HP Cr. Wh. S/R 2200 V. 895 RPM 

1—7200 HP SR 11000 V. 750 RPM 25 cy 

i—1200 HP Al. Ch. S/R 2200 V. 440 RPM 

i—1000 HP G.E. S/R 2200 V. 514 RPM 

i— 600 HP West. SC 4150 V. 1200 RPM 

2— 450 HP West. 8 C 4150 V. 360 RPM 

i— 300 HP West. 3 R 2200 V. 1770 RPM 

i— 250 HP G. E. S/R 2200 V. 1800 RPM 

i— 200 HP Cr. Wh. S/C 2300 V. 900 RPM 

3— 200 HP E. M. S/C 480 V. 1800 RPM 

i— 200 HP Cr. Wh. $C 2300 V. 720 RPM. New 

i— 200 HP G. E. S/R 2200 V. 435 RPM 

i— 150 HP Cr. Wh. S$ C 440 V. 1800 RPM. New 

i— 150 HP Cr. Wh. SC 440 V. 1200 RPM. New 

i— 150 HP Cr. Wh. 8 C 440 V. 900 RPM. New 


MOTOR GENERATOR SETS 


i—!200 KW G. E Hs og V. DC 60 ey 
DC 60 ¢ 


2—1000 KW G. E 

1—1000 KW West 330 M OC 60 cy 
i— 500 KW G. E. 250 V. DC 60 ey 
i— 200 KW G. E. 60 C 60 ey 
i— 75 KW West. 125 V. yi. a - 
i— 75 KW Star 240 V. DC 60 


i— 18 KW West. 60 V. OC 60 ey. 


PARTIAL LIST—WE HAVE ALL CLASSES OF POWER EQUIPMENT 


ROTARIES—60 Cy. 


— Ss _—- - 
|—2929 3705 KW Gen. Elee. 225/285 V 
1—2025 2565 KW Gen. Elec. 225/285 V. 
2—1500 KW Westinghouse 270 V. 
i— 500 KW Westinghouse 250 V. 


MERCURY ARC RECTIFIERS 


2—4500 KW Ignitron 600 V. DC 
1—1850 KW Ignitron 275 V. DC 
2— 300 KW Ignitron 250 V. DC 


FREQUENCY CHANGERS 


i—12500 KVA G. E. 25/60 cy. 300 RPM 
2— 3000 KVA West. 25/60 cy. 300 RPM 
i— 2500 KVA G. E. 25/60 cy. 300 RPM 
2— 1000 KVA G. E. 25/60 cy. 300 RPM 
i— 500 KVA Al. Ch. 25/60 cy. 300 RPM 


TRANSFORMERS—60 Cy. 


i—2000 KVA G. E. 69000-13800 23900 Y, 3 ph 
3— 500 KVA G. E. 66000-13200, 6600 V 





3—2000 KVA West. 66000-11000 V 
3—1000 KVA West. 66000-11000 V. 
KVA Al. Ch. 33000- 13800 Vv. 3 ph 
KVAG . 33 2300 
KVA Moloney 53000-2300 6900 V 
KVA West. 26400/ 13200-2400 V. 
KVA P cg: 22000-2300, 4150 V 
KVA Ch. 25410 44000—13280 23000 Y 
KVA wae 23000-575 2300 25 ey. 
KVA G. E, (3200-480 V. 3 
KVA G. E. 11500-220/110 be 
KVA Moloney 11000-2300 V 
KVA G. E. 7200/12400 Y-240/480 V 
1—1500 KVA West, Auto 4000-2300 V. 3 ph 
i— 100 KVAG. E coon gpl 3 ph. 
3 250 KVA Al. Ch. 2300-4 
3— 20 KVA West. 2200- 395 Yary, v 
3— 7'2 KVA G. E. 600-120/240 V 
i2— 15 KVA Standard 450-117 Delta 
2—27'2 KVA G. E. 440-220/110 V 
OIL CIRCUIT Soaneeas 
i— 400 A. 73 KV, G.E. FHK 236 Outdoor 
i— 600 A. 73 KV, G.E. FHK 0139 Outdoor 
t— 400 A. 37 KV, West. Gil Outdoor 
2—1000 23 KV, Kelman C876 Outdoor 
4— 600 A. 15 KV, G. E. FHKOI38BS Outdoor 





eee WW. WOLTYVIAN A Co... ENG 


50 Church Street 





New York City 7 


New ork 





TRANSFORMERS 


The following 3 transformers were used in one bank 
I—333 KVA, Gen. Elec 33000 x (3200/6600 
2—500 KVA, Pittsburgh 33000 x (3200/6600. 
3—400 KVA, Westinghouse, 13200 x 240 
2—200 KVA, Packard 2300 x 115/230 
3—200 KVA, Westinghouse, 2300 x 230 460 
2-150 KVA, Gen. Elec. 2300 x 115/230 
3—150 KVA, Allis Chalmers 2400 x 120/240 
2—150 KVA, Pittsburgh 2300 x 230/460. 
2—150 KVA, Pittsburgh 2300 x 115/230 
4—100 KVA, Gen. Elec. 2300 x 115/230. 
Other sizes in stock in various voltages 


TURBO GENERATORS 


i—500 KW, 3 ph., 60 cy., 440 V., to Gen. Elec 
Turbine No. 39937. With condenser, switch 
board, ete. Very modern unit 

i—500 KW, 3 ph 60 cy. Gen. Elec. non 
condensing. 

1-750 KW, Gen, Elec. automatic extraction 

1—!000 KW, Gen. Elec. with surface condensor 


MOTOR GENERATORS 


1—105 KW, 1500 amp., 70 V., to 150 HP, 3 ph 
220/440 volt, 1165 rpm, ball bearing Electric 
Products Co. Set 





KEYSTONE OFFERS FROM STOCK 


MOTOR GENERATORS (Cont'd) 


i—1000 amp., 80 Volt, Burke with 3 ph. syn 
motor. 

1—75 KW, 250 volt, 1200 rpm, 3 ph., 60 ey., 440 
volt syn. motor. Star. Elee 

i—50 KW, 250 V., Louis Allis to 75 HP, 220 440 
V.. 1-K, GE 

i—!5 KW, 250 V., Westgh. SK te 3 ph., type 
CS motor 


CAPACITORS 


8—180 KVA, Westgh. interteen 3/60/460. 
6—120 KVA, Westgh. interteen 3/60/460. 
ti— 90 KVA, Westgh. interteen 3/60/460. 
3— 90 KVA, Gen. Elec. Pyranol 3/60,/460 


MISCELLANEOUS 


i—30 KW, .8 PF, Century to a Buda diesel, 
complete 

2—25 KVA, 1 ph., 60 cy., 120 or 240 V. Westgh 
to 4 cylinder LeRoi engines with panels 

i—150 KW, 125 V. Cr. Wh. gen. to 4 cylinder 
vert. Ames st. engine 

i—1000 HP, Gen. Motors Diesel engine to 600 
KW, 500 volt, 750 rpm, Westgh. generator 


Send for our catalogue of A.C. & D.C. motors 
A.C. & D.C. Generators, transformers, starters, 
and other related equipment 


KEYSTONE POWER PLANT EQUIPMENT COMPANY 
8403 HEGERMAN ST., HOLMESBURG, PHILADELPHIA 36, PENNA. 





MODERN EQUIPMENT 


65 ton Whitcomb diesel elec. loco- 
motive. 

30 ton Plymouth gasoline locomotive. 

2200 4 ee Pneu. Compressor. New 


25 hin Steel Stiffleg Derrick and Hoist. 

2-450 HP Fairbanks Morse 300 KW die- 
sel engine generator sets. 

2500 KW General Electric 2300 volt 

condensing turbine generator set. 

2-500 HP B&W 250 Ib. Watertube Boilers. 


MISSISSIPP] VALLEY EQU.PMENT CO. 
507 Locust St. St. Louis 1, Mo. 








COMPRESSORS—VACUUM PUMPS 
NEW and GUARANTEED REBUILTS 


SPECIALS 


6' 2x6'2%4 Worthington VA 104 CFM 80 Lbs 
75 HP Ingersoll motor compressor 387 CFM 125 
s 

73 Ya x 7 Chicago T-CB 105 CFM 350 Lbs 

11") 7x7 Chicago Y-CM 488 CFM 100 Lbs 

16 10'2x8'/, Worthington YC-2 10008 CFM (25 

9 4x9 Ingersoll Rand ES-2 191 CFM 350 Lbs 

23 14x14 Ingersoll Rand XRE 1855 CFM 110 Lbs 
Any Make—Any Size—We Can Help You, 

Portable or Stationary 


American Air Compressor Corp. 
Dell Ave. and 47th St., North Bergen, N. J 
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STEAM ENGINE & TURBINE GENERATOR SETS 


3600 RPM, 125/150 Ib., 5/15 


Philadelphia Warehouse Stock. 


-Just Released—Inspection Phila. 


1—780 KVA Westinghouse Non Condens- 
ing Turbo, 3 phase 60 cycle, 2400 volt 


B.P. New 1931. Excellent condition— 


2—625 KVA General Electric Turbos, 
3/60/2300/3600 RPM. Non Condens- 
ing, 150/175 lb., 5/15 |b. New 1938 


1—500 KVA Westinghouse Non Condens- 
ing Turbo Geared Type, 6000/1200 
RPM. 3 phase, 60 cycle, 240 volt, 





1 


1 


IMMEDIATE DELIVERY 


125/150 lb. pressure, 5/10 |b. B.P. 
With new turbine rotor. Philadelphia 
Warehouse Stock. 


375 KVA General Electric Non Con- 
densing Turbo, 3/60/2300/3600 RPM. 
175 |b., 5/10 Ib. B.P. Blading Perfect. 
Philadelphia Warehouse Stock. 


200 KVA Ridgeway Steam Engine 4- 
Valve type, Horizontal, 3/60/220. 
125 |b., 5/10 Ib. B.P. Philadelphia 
Warehouse Stock. 





2—625 KVA Ames Vertical Uniflow 
Engine Sets, 60 cycle 220/440 
volt, 300 RPM., direct exciters, 
switchboards. 150/175 Ib. 2/3 
Ib. B.P. (Illustrated above). Units 
can be seen running in Phila- 


NEW O'BRIEN RED LINE AUXILIARY TURBO GENERATORS 
Sizes 25 to 300 K.W. Geared and Direct Connected Types. 100 to 400 Ib. 1.S.P. 0 
to 50 Ib. B.P. A.C. & D. 
6 TO 8 WEEKS SHIPMENT MOST SIZES—ADVISE YOUR REQUIREMENTS 








delphia. 





Yes, our new rebuilding plant and warehouse—just completed—is one of the 


100,000 
SQUARE FEET . 


your plant equipment. . . . 


largest and best equipped of its kind in the country. Complete machine shop 
i and electrical shop facilities for rebuilding, modernizing and testing machine 

tools, power and electrical equipment, regardless of size. P. R.R. and Reading 
sidings; 35 ton crane capacity. We will rebuild, rewind, repair or modernize 
WRITE—WIRE—PHONE. 





DIESEL AND GASOLINE GENERATOR SETS 


1—750 KVA Superior Diesel Generator, 3/60/2300 volt, 327 RPM, 14!/2" bore, 18” 
stroke, 8 cylinders, 800 H.P. Includes Exciter, Switchboard, All ‘Accessaries—Used 
4 years. Immediately Availaole. 

3—156 KVA Murphy Model ME 650 Diesel Generators with Paralleling Equipment. 
All Accessories. 3/60/220/1200 RPM. Radiator Cooled—Electric Start. Philadel- 
phia Stock 

1—113. KVA Waukesha Diesel Generator Enclosed Portable Radiator Cooled. 
3/60/220/440/1200 RPM. Used 400 hours. Same as New Guarantee. Philadelphia 
Stock. SPECIAL PRICE $6300.00 

1—€2.5 KVA International Harvester Model UD 18 Diesel Set. Enclosed Radiator 
Cooled Portable or Stationary—Switchboard—Battery New 1945—Used 3 months. 
Same as New Guarantee. Philadelphia Stock. SPECIAL PRICE $3500.00. 

20—New 37.5 KVA Chrysler Diesel Generators, 3 phase, 50 cycle 220/380 volt. Includes 
Radiator, Automatic Voltage Regulator. Boxed F.A.S. Philadelphia or New York. 
$3485.00 each. Philadelphia Stock. 

4—25 KVA Westinghouse-LeRoi Gasoline Generators, Single Phase, 110/220 volt. 
Includes Radiator, Fuel Tank, Switchobard, Starting Battery. Used less than 1000 
hours. LIKE NEW. Philadelphia Warehouse Stock. 

1—NEW 6.25 KVA Sheppard Diesel Generator, Single Phase, 60 cycle, 110/220 volt. 
Philadelphia Stock. SPECIAL PRICE THIS UNIT $1300.00. 





NEW DIESEL GENERATOR SETS ] 


O'BRIEN RED LINE Diesel Generators can be furnished for 50 or 60 
cycle operation. Sizes 5 to 500 KW for Stock or Prompt Shipment— 
Advise Requirements. 











2—375 KVA Chicago Pneumatic 6 cylinder, 257 RPM 
Diesel Generators, 3/60/2300 volt. Includes All 
Accessories and Synchronizing Panels. Inspection 
on Foundations Maryland. (Illustrated above). 


EVERYTHING FROM A PULLEY TO A POWERHOUSE 








Telephone 
_ MArket7-4180 0 





PHILADELPHIA'S LARGEST SAC HINER DEALT AND EXPORTERS 


THE O'BRIEN MACHINERY CO. 


T. M. REGISTERED U. 8S. PATENT OFFICE 





Cable Address: 
OBRIEN PHILA 
; ae 
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CONDENSING TURBO 
UNITS 
3 phase 60 cycle 


25000 KVA G.E., 13800 volts, 4002 steam. 
6000 KVA (2) G.E., 4000 volts, 6002 
steam. 
2250 KVA G.E., 2300 volts, 400% steam. 
1560 KVA Allis, 240 volts, 1802 steam, 
52 extraction. 
1250 KVA G.E., 4000 volts, 4002 steam 
938 KVA G.E., 240 volts, 12502 steam. 


BOILERS 
Per hour (4) Springfield, 3002 
steam, stoker fired. 
37500> Per hour Heine, 400% steam, oil 
and gas fired. 
150002 Per hour B & W, 700% steam, oil 
fired. 


90000 


uw 


100002 Per hour B & W, 12502 steam, 
oil fired. 


NONCONDENSING TURBO 
UNITS 


3 phase 60 cycle 


5000 KVA G.E., 13800 volts, 6002 steam, 


150% extraction, 502 exhaust. 


1875 KVA G.E., 480 volts, 200% steam, 


202 exhaust. 


600 KVA G.E., 480 volts, 130% steam, 


502 exhaust. 


375 KVA Kerr, 240 volts, 1252 steam, 


252 exhaust. 


250 KVA (2) G.E., 480 volts, 1502 steam, 


152 exhaust. 


TRANSFORMERS 

3 phase 60 cycle 
6000 KVA Penn., 12000/2400 volts 
4500 KVA G. E. 11000/480 volts. 
3750 KVA Moloney, 4160/240/480 volts 
3500 KVA Westg., 33000/13800 volts. 
3000 KVA Penn., 12000/2400 volts. 
1000 KVA G.E., 33000/460 volts. 


POWER PLANT MACHINERY 


RECTIFIERS 
3 phase 60 cycle 
4500 KW (3) Allis, 600 volts DC, 13800 


volts AC. 

1750 KW Westg., 365 volts DC, 34500 
volts AC. 

500 KW Westg., 650 volts DC, 4400 
volts 


MOTOR GENERATORS 
3 phase 60 cycle 
500 KW Westg., 125 volts DC, 2200 


volts AC. 

150 KW Westg., 250 volts DC, 2200 
volts ‘ 

60 KW G.E., 125 volts DC, 440 volts 
AC 


ROTARY CONVERTERS 
3 phase 60 cycle 
3000 = G.E., 250 volts DC, 13800 volts 
AC. ; 


1500 KW (2) Westg., 250 volts DC, 13800 
volts AC. 








Telephone: MAin 9514 


INTERNATIONAL POWER MACHINERY CO. J 


UNION COMMERCE BLDG. 


CLEVELAND 14, OHIO 

















POWER PLANT EQUIPMENT 


MOTOR GENERATORS 


TURBO-GENERATORS 


2—New 4000 KW Cond. 
2400/4160 V. 750° T.T. 
1—3500 KW 2300 V Cond. 
1—2500 KW 600 V Cond. 
1—2500 KW 2300 V Cond. 
1—3000 KW 600 V Cond. 
1—2000 KW 600 V Cond. 
1—1500 KW 2300 V Cond. 
2—1250 KW 2300 V Cond. 
1—1000 KW 2300 V Non-C. 
2—1000 KEW 440 V Cond. 
1— 750 KW 600 V Extr. 
1— 600 KW 240 V Cond. 
1— 500 KW 600 V Cond. 
1— 500 KW 240 V Non C. 
1— 400 KW 480 V Non-C. 
1— 250 KW 2300 V Non-C. 





TURBO-GENERATORS 
(Continued) 

1— 250 KW 240 V Non-C. 

1— 150 KW 2300 V Non-C. 


1— 125 KW 600 V Extrac. 


1— 100 KW 600 V Non-C. 
1— SO KW 220 V Non-C. 


TURBINE—Only 


1—New 465 HP—3550 RPM 
—900 PSI 


DIESEL GENERATOR 
1—New 1000 KW — 2400/ 
4160 V. 


ENGINE GENERATORS 
1—500 KW 2300 V Unif. 
1—400 KW 125 V Unif. 
1—375 KW 2300 V Unif. 
1—312 KVA 450 V Unif. 
1—219 KVA 450 V Unif. 
1—168 KW 220 V Unif. 
1—168 KW S50 V 





Special Offerings 


BOILERS 


2—30,000% 4252 

1— 550 HP 200+ 

1— S00 HP 400+ 

1— 300 HP 200+ 

1— 220 HP 160+ 

1— 200 HP 175% 

6— 200 HP Sterling 160z 
2— 190 HP 160¢ NEW 
2— 510 HP Sterling 1602 


AIR COMPRESSORS 


1—6000 CFM 50# Motor 
2—-5600 CFM SO# Motor 
1—4500 CFM 100% Motor 
1—1300 CFM 100% Motor 
1—6000 CFM 5.1¢ NEW 
1—5000 CFM 104 
Rotary Type Motor 


Write or wire for additional data and prints. 


A. LEE ELLIS C0., U. S. Machy. Bldg., 140 Federal St., Boston 10, Mass. 


The Buyers Must Be Satisfied—Always 


500 KW G. E. Syn. 600 V. DC, $00 RPM. 
440/2300/4000/6900 V. AC, 3 P., 60 C. 


400 KW West. Syn. 600 V. DC, 720 RPM. 
2300/4000 V. AC, 3 P., 60 C. 


300 KW G.E. Syn. 250 V.DC, 1200 RPM, 
440/2300/4600 V. AC, 3 P., 60 C. 


300 KW Rdwy. Syn. 250 V. DC, 1200 RPM, 
2300/4000 V. AC, 3 P., 60 C. 


150 EW G.E. Syn. 250 V.DC, 1200 RPM. 
2300/4000 V. AC, 3 P., 60 C. 


SYNCH. CONVERTER 


300 KW G. E. 600 V. 6 P., 60 C., 1200 
RPM. 2300/4000/6900/13,200 V. Trans. 


WALLACE E. KIRK COMPANY 
502 Grant Building, Pittsburgh, Pa. 








FOR SALE 
Power plant equipment. Steam, Diesel, 
electrical, boilers, engines, turbines, gen- 
erators, new or used. 
PENN MACHINERY COMPANY 
Jackson, Miss. 








SPECIAL TRANSFORMERS—YOUR SPECIFICATIONS 








NEW USED 
transformers | ARROW TRANSFORMER CO., INC. | transrormers 
OIL COOLED 1932 E. Westmoreland St., Philadelphia 34, Pa —, 
|_pHase CHANGERS : GArtield 5-0488 RECONDITIONED 











50.000 Ib. Integral Furnace 400 ib. B & W boiler 

superheater air heater pulverizer fans accessories 

2500 KW 2400 volt GE Cond. turbine unit. 

1500 KW 480 volt GE NonCond Turbine set. 

283 KVA 240 volt Chuse Unifiow engine set. 

200 KVA 480 volt Ridgway 4 valve engine set. 

200 KW G. E. M. G. Set 2200 AC 250 DC. 

50 KW G. E. M. G. Set 220/440 AC 250 DC. 
HOWARD B. JOHNSON & ASSOCIATES 

53 W. Jackson Blvd. Chicago 4, Ill. 
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NEW 
60 KW GMC 


DIESEL SETS 


for 
FOR IMMEDIATE DELIVERY 





These fully-portable, self-contained units 
are offered at considerably less than 
manufacturer's list prices. 


WRITE OR WIRE TODAY 
FOR COMPLETE INFORMATION 


OTHER NEW UNITS AVAILABLE 
FROM 10 KEW TO 50 KEW 


A. G. SCHOONMAKER CO., INC. 
Y 


52 Church St., New York 7, N. 











AVAILABLE 
FOR IMMEDIATE DELIVERY 


DESIRABLE 
POWER PLANT 
EQUIPMENT 


TURBO-GENERATORS 
i—6000 KVA Westinehouse 2400 V surf. cond 
1—3750 KVA G.E. 480 V. cond. 
i—2500 KVA Allis- Chalmers 2300 V cond. 
i—1250 KVA G.E. 480 V mixed pressure 
ENGINE GENERATORS 
2—575 — oe connected to 


KV 
Westinghouse 240 v 
1—575 KVA Allis- Sastuers ‘Tull releasing Corliss 
ov 


480 
1—375 KVA Ames vertical 220/440 V 
C. 2300 V 
1—156 KVA Ames vertical 240 V 


DIESEL ENGINES 
1—250 KVA G.M. 220/440 V 3 phase 60 cycle 
‘twin’ 6-71 diesel engine generating unit 
New—not War Surplus 
'— 75 KVA Buda 240 V 3 phase 60 cycle gener- 
ating unit. New—not War Surplus 
Also General Motors, Fulton, Fairbanks and Nord 
berg engines from 15 to 1000 KW 


ELECTRICAL EQUIPMENT 


es stock of Transformers, Motors, M.G. Sets 
enerator 


WIRE—PHONE—WRITE 
For Complete Specifications 
LARGEST STOCK OF MODERN POWER 
PLANT EQUIPMENT ON THE 
PACIFIC COAST 


BEESON 
ENGINEERING CO. 


1628 E. 7th St., Los Angeles 21, Cal. 
Mutual 9151 
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ELECTRICAL EQUIPMENT — REBUILT and GUARANTEED 


MOTORS—GENERATORS—MG SETS—TRANSFORMERS—CONTROLS 





i—40 





ward, 


VARIABLE VOLTAGE DRIVES 


40 HP. Reliance, Variable Voltage Drives, each 
Consisting of 


250 Ye induction M-G Set, with 


W generators and exciter. 


400/1500 RPM, Frame 385T, 230 
‘or. 


verse, run. fast. s 


olt, eto 
with full magnetic control weemee fee ae 


ow, and 


and motor operated field a a 





SLIP RING MOTORS—3 Ph., 60 Cy. 





Qn. H.P. Speed PS ae eke 
6 7} 810 N 
1 7} (575 
2 10 1140 
2 10 570 
2 113 810 
2 15 1160 
2 15 570 
1 18 680 
1 20 860 
1 25 1130 
2 25 850 
2 25 72 
1 30 1130 
1 30 865 
1 30 850 
1 30 675 
2 35 600 
2 40 865 
1 40 560 
2 50 1150 
1 50 869 
1 570 
5 523 550 
60 685 >W-7E 
60 570 MTC-5546 
60 45 [Ww 
803 575 MTC-5352 
125 430 L-16 
150 1750 MTP-549 
175 5 cCw-! 
200 1760 IM-E1 3B 
200 IM-} 
200 495 IM-17A 
300 900 IM-17 
300 880 IM-17A 
350 880 IM-17A 
400 5 w 
600 — 1770 M-F15« 
650** 360 MT-442Y 
700 735 400033 West. ¥ 
All 220 volt motors can be reconnected for 440 
olts. 
t Intermittent rating eee 2 phase. 
*° Ne tt 50 Cycle 33 25 Cycle 
230 Volt Constant Speed D.C. Motors 
Qn. H.P. —_— Make Type 
22 2 West 8K-20 
7 3° 1150 Al-Ch. EBe71 
10 3 850 Reliance Y-23T 
25 34 850 West. 8K-30 
! 74 1150 G.E. CDM-66 
3 7% 850 .E. >-75 
10 10¢%° 1750 Kimble BA-32 
6 10¢%° 1150 Al.-Ch B-80 
2 10 West. K-83 
10 134e° 600 West. 8K-93 
3 15 1750 G.E. CD-75 
5 15 sane West. K-90 
1 20 L.A ONA-L851 
1 20 1750 e310 West. SK-83 
2 20 1150 GE RC-30 
11 20 750 Weat. SK-1101 
17 25 825 West SK-120 
2 30 1100 G.E RC-12 
1 40 1700 West SK-103 
1 40 750 GE RC-3 
1 50 750 West SK-150 
1 50 650 GE RC-16 
1 60 1750/1310 West SK-143 
1 150 700 Al.-Ch 
2 200 1150 GE C-38 
1 250 1150 Cw. CMC-101A 
230 VOLT ADJ. SPEED D.C. MOTORS 
10 14/2 500/200 G.E. CD-65 
1 2 225/900 — 
1 5 450/1800 
2 6 450 /1800 
6 5/74 600/1800 GE. 
1 10 400/1600 Reliance 
2 10/15 600 /2400 Reliance 
1 124 280/840 ‘est. 
10 124¢¢ 600 West 
1 15 600/1200 West. 
1 10 5600/1500 G.E 
1 20/25 400/1600 Reliance 
1 20/25 300/1200 West. 
1 25 4000/1600 G.E. 
1 2% 500/1500 G.E. 
1 23/29 300/1200 G.E. 
1 400/1200 West. 
1 30/40** 400/1800 G.E. 
1 5 500/1500 West. 
1 40/50 4006/1200 Reliance 
1 75 500/1500 Cr.-Wh 
1 75 375/750 3=—Cr.-Wh 
3 100 225/900 G.E 
5 100 400/1200 Al.-Ch 
1 100 3 960 
1 125 450/1000 West 
1 175 23 West 
2 375 350/500 GE 
** New 


Above Items Represent a Partial Listing ent. 
in_ Our Cleveland Warehou: 


Eauioment ts Leeated | 


ELECTRIC GENERATOR & MOTOR CO. 


4521 


HAMILTON AVE. 














Your snquiries Will Receive Our one Attention. All 
ouse. 





PROMPT SHIPMENT—PARTIAL LISTING 


SQUIRREL CAGE MOTORS—=3 Ph., 60 Cy. 
Totally Enclosed Fan Cooled, Ball Bearing 











Qn H.P. RPM Volts Make & Frame 
2 f 220 R&M (TE) L-184 

1 1725 4 G.E. 

4 40 220 Howell 

4 50 220 L.A. (TE) 18-225 

5 1140 440 22 

1 35 220 G.E K-224 

2 0 440 L.A IS-254 

1 220 G.E K-225 

2 4 L. JA-254 

1 440 G.E -254 

2 1165 440 L.A JA-284 

5 440 G.E -284 

1 440 Weat. CS-324 

1 440 weer CP2-326 
1 220 W Cs-365-EX PF 
1 1745 440 West Cs-326 

1 1175 440 L. JA-365 

1 220 G K-364 

i 220 GE K.365 

i 550 G E K-405 

1 a5 L. JX-405 

1 440 West. CS-W504 

Splashproof, Ball Bearing 

1 2 1735 440 G.E K-224 

1 3 1160 440 L.A F8-254 
23 5 1750 440 L.A. FS-254 

1 5 1735 220 G.E K-254 

1 5 1160 440 L.A. FX-284 
1 10 480 G.E -284 

1 15 1175 440 L.A A-365 

4 15 1150 440 L.A FX-365 
2 40 1175 220 G.E 45 

3 50 1760 440 L.A FX-445A 
5 50 1160 220 G.E -504 

1 125 1770 440 L.A FX-1078Y 
1 150 1775 440 L.A -1168 
3 150 0 L.A. FX-1368 
1 150 700 440 G.E. KF-6335 
1 200 885 440 L.A. FS-1378 

Open Type Motors 

Qn. H.P. Speed Volts Make Type 
5 170 4 G.E 


BOD me ne BONS te Ce ee ee Oe 














1 
1 
1 
4 
} 
2 
1 
1 
1 
2 
1 
2 
2 
1 
1 KTP-567 
1 70% 1800 2300/4000 West. CS-4-39D-12 
ee 320 volt motors can be reconnected for 440 
“Se Ne 


base 
tt -- for 440 volts 
aa MILL TYPE, 230 V. D.C. MOTORS 





ed Make 

(115 ¥.) SF GE. co-168" 
2 760 j= 2! 
2 750 MDS-404A E 
1 (new) 650 M D-403-BF. 
1 600 MDS 408A E2 
3 590 J 
2 535 K-7 
2 750 CO-1828 
3 (new) 600 SK-' 
1 750 CO-1829A 
1 (new 600 CK# 
4 525 pista ld 
1 50 470 ‘0-200 
2 (new) 60 650 Comers31 AE 





We Have Controls for Mest Items Licted 


CLEVELAND 14, OHIO 
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MOTORS - GENERATORS - TRANSFORMERS 





MOTORS 
3 PHASE—25 CYCLE— 
220/440 VOLTS 


H.P Make Type Frame 
) Fairbanks Morse H1I6B Ball Bearing 70 
5 Fairbanks Morse HI BB a rs ow 


75 Gen eg Ik 2200 vol 750 
75 Gen. Elec Ik 1500 
100 Allis € Palmers 1450 
150 Gen. Elect IK-17 365 
150 Gen Elect. IK-I¢t 480) 
150 Gen. Elect IM-16 Slip Ring 480 
150 Allis ¢ —as 1450 
150 Gen. Elec KT 057 1455 
400 «Gen Elec : IM 17A_ Slip Ring 7 30 
xu «Gen. Elect Ik 455 
600 Gen. Elect Mit Slip Ring 490 
600 Weatinghouse cs 490 
MOTOR GENERATOR SETS 
2-350 KW General Electric Sets 250 Volts D.C. driven 


oy 500 HP. 3 Phase 25 Cycle motors 
ill rewind for 60 Cycle operation 


3000 CYCLE MOTOR GENERATOR SET 

GENERATOR—1°5 KVA General Electric A.C. Gen 
erator, type A.& C. form A gle phase, 800 volts, 
3000 cycle, 1800 RPM, seria 5515639 

GENERATOR EXCITER—1_ KW, General Electric 
Generator, type EF, form EB, 125 volts, D.C., 1800 
RPM. 8 amps., serial #1758709. 

MOTOR—300 HP, General ae 9 motor, 
ype TS, form EL, .8 P.F. phase, 60 eycle, 440 
volts, 1800 RPM, serial #5513638 

kW, General Blectrie Gener- 
ator, type EF, form EB, 125 volts. DC, 1800 RPM, 





HORIZONTAL & DUPLEX 
Compressor & Vacuum 
Pumps after Coolers, Filters 
25 CYCLE MOTORS 


1270 HP. Gen. Elect. Synchronous Motor Type A.T.T 








25/2200 Volts 150 RPM 
1—1900 HP. Gen. Elect. Synchronous Motor Type A.T.1 
3/25/2200 Volts 150 RPM 
NEW TRANSFORMERS 
3—25 KVA Niagara O.1.5.C. 2400/120/240 1 Phase 
“oO sycle with taps 
VA Niagara O.1.5.C. 2400 /120/240 1 Phase 
60 cycle ‘eo 
6—50 KVA Niagara O.1.S.C. 2400 /240 /480 1 Phase 
60 cycle ty kee 
% KVA Niagara O.1.8.C. 2400 /240 480 1 Phase 
60 cycle with taps 
3—100 KVA Niagara O 1.5.C. 2400 /240 480 1 Phase 
60 cycle with taps 
3—100 KVA Niagara O.1.5.C. 2400 /120/240 1 Phase 
60 cycle with taps. 
3—150 KVA Niagara O.1.S.C. 2400 /240/480 1 Pha-e 
60 cycle with taps 
3—200 KVA Niagara O.1.8.C. 2400 /240 /480 1 Phase 
60 eycle with taps 
3 50 KVA Niagara O.1,5.C. 2400 (240/480 1 Phase 
60e yele with taps. 
3—333 KVA Niagara O.1.5.C. 2400 /240 /480 | Phase 


60¢ ycle with taps 


REBUILT TRANSFORMERS 





100 yy 120 cycle, 180 ard any 
other high cycle if desired. 


24 amps., serial #1758730 Qu. KVA Make Cycle Voltage 
Motor and Generator are direct connected, 4 bearing 3 50 Pitts 25 11000 /2300 
Mounted on factory fabricated base, with direct con- | 2 SO Kubiman 25 11500 2300 230 /460 
nected exciters, I 50 Kuhimap 25 11500 115 ) (230 
3000 Cycle Control ig mounted in eubiele also containing |? 0) , = 60 wy -75 = thy rs4 
( > Gen : 00 iE 25 00 /2 
poll General Electrie synchronous motor starting 3 400 Pitts 25 12000 /110 

FREQUENCY CHANGERS NEW MOTORS 
All. Si in Stock t 
—- seem, 6S envio te SO syst, 300 New Gen. Elect. & Westinghouse 


Motors in stock from 1 to 








100 KVA TRANSFORMERS 


9 KVA Gen. Elect. Transformers. Type H 
Form KF—2400/4160_ volts primary 120/240 
olts secondary. Price —— nod each, Electrically 
oO. K. F.O.B. truck, Minnesot 





MOTORS 


360/440 1200 RPM 


75 HP. Fynn-Weischel Synn 

) Gen. Elect. Slipring Type | Form M., 3 60/440 
900 RPM 

100 HP. Gen. Elect. Type K (New Motor) 3 60/440 
800 RI'M 


100 HP Westinghouse Slipring Type CW, 3/60 440 
435 RUM 


100 HP. West. Slipring Type CW 3/60/440 1200 

RPM 

100 HP. Gen. Elect. Slipring 3/60/440/1200 RPM 

200 Gen. Elect. Type KT. 572 3/60/440/600 RPM 

200 HP. Gen. Elect. Slipring Type I Form M. 3/25 
M 


440/500 RP 

) HP. Allis Ch. Slipring 3/60/2200/514 RPM 

) HP. Gen Elect. Type I Form K. 3/25/440/485 
RPM 
600 HP. West. Motor Type CS, 3/25/550/490 RPM 


6 HP. Gen. Elect. Slipring Type MT. 3/25/550 
RPM 


VARIABLE SPEED MOTORS 


00/150 HP. General Electric Motors Type BTA 
3 Phase 60 cycle 440 volts 560/280 RPM with con 
trols 











3 PHASE 550 VOLTS 25 CYCLE 
MOTORS 


Write for our stock list of approximately 
500—3/25/550 Voltmotors 








ELECTRIC 





Co., INC. 


124 CHURCH ST. 


BUFFALO, N. Y. 
CL. 4758 




















TURBO GENERATORS 





TURBINE OF 


F.S.H., 3” abs., 





1—4000 K.W. General Electric AUTOMATIC EXTRACTION 250 Ibs. 1.S.P., 150 
15 Ibs. G. extraction 3600 RPM, Surface Condenser, Generator 
3 phase, 60 cycle, 2400 volts, Turbine Serial No. 37,000 Series. 


THE MONTH 








1—2000 KW G.E. 6600v, 3 ph. 60 cy 
with 175 Ib. cond. turbine and dir 
conn. exciter 

1—1000 KW Westg. 4002, 700°F, con- 
densing 3 ph, 60 cy. 2400 V. Surface 
condenser. 

1—450 KW Whse 250 Ibs. 1.S.P. Surface 
Condensers—Auxiliaries—3 phase, 60 
Cycle, 400 Volts. Direct connected 
Exciter Equipment built 1944. 

1—750 K.W. G.E. 250/275 Ibs. 1.S.P. con- 
densing Type FN3, Serial No 61707, 
3/60/440 volts. 


BELYEA COMPANY INC. 


43 HOWELL ST. 


Phone—Journal Square 2-3334 


ALSO N. Y. CITY LINE—RECTOR 2-7150 


1—300 KW G.E. 150/175 Ibs. 1.S.P., 5/15 
Ibs. G.B.P. non-cond., 3 ph., 60 cy., 
480 v. dir. conn. exciter 

1—1000 KW G.E. 2300/4150v, 3 ph., 60 
cy. with 135/150 Ib. condensing tur- 
bine 

1—500 KW G.E. 480v, 3 ph., 60 cy. dir. 
conn. exciter with 80/100 Ibs. 1.S.P. 
10/15 Ibs. B.P., non-condensing tur- 
bine. Factory Rebuilt Unit. 

1—500 KW GE. 2400 v, 3 ph., 60 cy. 
dir. conn. exciter, 175 Ibs. 1.S.P. 10/15 
Ibs. B.P. non-cond. 


JERSEY CITY 6, N. J. 


BOILERS 


10 to 1000 H.P 
NEW-USED 
RECONDITIONED 


Steam, Gas and Electric 
Power Equipment 
J. PARKER THOMPSON CO., INC 


5O7 FIFTH AVE, NEW YORK CITY 
MURRAY HILL 7-6547-8-9 











FOR SALE 
GAS ENGINE GENERATORS 


3—375 KVA 60 cy 3 ph 440 volts Elliott 
Alternators Direct-connected to Ingersoll- 
Rand 400 RPM Gas engines—complete 
with exciters & switchboards. Can be 
rewound for 2300 volts. Running and 
in operation at this time. 


INDEPENDENT ELECTRIC MCHY. CO. 


300 SOUTHWEST BLVD. 
KANSAS CITY 8, MISSOURI 











For Immediate Delivery 
TRANSFORMERS +—-2000 KVA, 1 ph. 60 
000 ¥ — A condi 
BOILER 30,0002 e > 
TURBO & ENGINE GENERATORS, 
DIESEL SETS 


STEPHEN A. DOUGLASS CO. 


630 Fort Washington Ave., New York 33, N. Y 


NEW AND USED 
SHEET PILING—STRUCTURAL STEEL 


ACORN IRON AND SUPPLY CO. 
915 No. Delaware Ave., Philadelphia 23, Pa 
Phone: WAlInut 2-7070 





asme—BOILERS—Nat’l Board 
2—404 HP sectional steel header WT single set 
oil fired boilers 1702 
2—200 HP (3) drum low head bent tube boilers 
Stoker fired (NEW never erected) 1602 
'—600 HP vertical bent tube having extra large 
extension furnace (0° deep, 25’ high, complete 


plant 
H. P. BREARLEY 
34-235 Gist St., Jackson Heights, N. Y. 
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TRANSFORMERS 
FOR SALE 
500 KVA A-Ch 33000-2300 
500 KVA G-E 2400-240) 480 
1 400 KVA G-E 13200-120/240 
6 333 KVA G-E 33000-2300/4000Y 
33 KVA G-E 13800 120/240 
1 383 KVA G-E 13800-230 460 
l 250 KVA G-E 6900/11950Y-230/460 
2 250 KVA W-H 2400-120 240 
4 150 KVA G-E 22000-2300/4000Y 
150 KVA Wag 2300-230/460 
150 KVA G-E 2300/4000Y-230/115 
4 100 KVA G-E 33000-2300 
100 KVA Pitts 22000-2300 
100 KVA G-E 11000-2300/4000Y 
1 100 KVA G-E 13200-2400 
0 KVA G-E 33000-2400/4160Y 
0 KVA Pitts 26400-2300/4000Y 
t 744 KVA W-H 13200-120/240 
80 5 KVA G-E 2300-115, 230 
0 1'5 KVA Wag 7200-120/240 “REA’ 


TRANSFORMERS WANTED 


Reliable rewind and repair service 
on all makes of transformers 


THE ELECTRIC SERVICE CO. 
CINCINNATI 27, OHIO 
Estab. 1912 


CHICAGO 
ELECTRIC 


Carries a complete 


stock of rebuilt 
equipment of the 
following types: 

e Squirrel 
Cage Motors 
Synchronous 
Motors 
Slipring 
Motors 

AC and DC 
Generators 


DIESEL and 

















CENTRIFUGAL 
PUMPS 


Split Case Double Suction 
Cast Iron Bronze Fitted 
With or without motors 
— Dayton Dowd Type CSLH Capacity 6000 


pt 10° Hd 1750 RPM, serial No. 33199 200 

1—12"x 10" — Dowd Type CSLH 2000 GPM 
113° HD 1750 RPM serial No. 314 

'—6"x5" Dayton. Nowd 1000 GPM 231° HD 100 
HP motor 

i—6"x5" Allis-Chaimers Type S-1000 GPM 220 
HD 100 HP 1750 RPM All Bronze 

1—5"x4” Gould 500 GPM 1320° Hd 4 Stage Fig 


3360 250 HP 3450 RP 


1—2'2"x2” Dayton Dowd 4 stage 80 GPM 1050 
HD 50 HP 3450 RPM 


We carry in stock a complete line of new and re 
built pumps from 2” to 16”. All pumps sold on 
a rebuilt and guaranteed basis as to condition 
and performance 

WE SOLICIT YOUR INQUIRIES 


C & S MACHINERY COMPANY 
715 Howard St., St. Louis 6, Mo. 


Steam 
Generators 


e Trans- 
formers 


e Switch- 
boards 


e Controls 


|e Hoists and 
Cranes 


'e Compressors 








REBUILDING 
SERVICE 


Prompt guaran- 
teed engineering 
work on your 
electrical power 
equipment by 
our staff of ex- 
perienced engi- 
neers. Write to- 
day 














FOR SALE 
GEAR TRANSMISSION 


300 HP Sturtevant 
2515 to 900 RPM Design #3 


ELECTRIC APPARATUS REPAIR CO 
1400 No. 6th St., Phila. 22, Pa. 











NEW TRANSFORMERS 


2—300 KVA Moloney 3 Ph. 50 Cy. 
22,000-11.000 x 3,300, OISC 


3—150 KVA Moloney 3 Ph. 50 Cy. 
22,000-11,000 x 3,300, OISC 
OK for 60 cycles 13,800 x 4140 


4—25 KVA 230-400 x 110 
$4.00 per KVA 


SAMUEL M. DAVIS 
510 LaSalle St., St. Louis 4, Mo. 


TRANSFORMERS H.P. 
KVA Make = Type Pri. V. Sec.v. | 350 
2100G.E. HT 13200 2300 300 
|2000 GE. H 25000 2300 250 
| 1800 Westg. 13800 250 
1667 Wagner 2300 575 200 
| 1500 Gregory BIT 4160 480 200 
| 1250 Moloney C __4160/7200Y 240/480 | 200 
1200 G.E.  WCT 12000 110/87 150 
750 Gregory BIT 4160 480 150 
| 500 Gregory BIT 4160 480 125 
| 333 G.E. H 44000 2300/600 | 125 
| 250 G.E. H 13200/28400 575 100 
| 200 Ferranti 2200 440 100 
200 G.E. 7200/12575 2300/440 | 100 
200 G.E H 2400 240/480 | 100 
| 200 Chgo. Neco. 2400 240 / 480 75 
150 Moloney HE 4600/2300 230/460 75 
150 Chgo. Neco 13200 2300 75 
150 G.E. HL 2400/4160 240/480 75 
100 Pittsburgh 66000 4o00Y | 75 
E. 7280/12575 2300/4000 | 60 
100 Chgo. Neco 2400 120/240 60 
| 50 Westg. SK 2400/4160 240/480 ~ 
MOTOR GENERATOR SETS 50 

K.W. Make Volts AC Volts DC 

| 1500 Westg. 3 6600 250 
|1563 G.E. 3/60/2300 2300 | 1500 
}1200 G.E. 3, 60/5000 125/250 | 1000 
11200 Al. Ch. 3/60/4000 600 | 710 
/1000 Westg. 3/25/2300 250 | 700 
}1000«=« GE. 3/60, 2300 600 | 600 
}1000 «GE. 3/60/440 250 | 450 
500 G.E. 3/25/2300 230 | 400 
| 500 Cr. Wh. 3/60/2300 575| 400 
| 500 G.E. 3/60/440 250 | 350 
LOW VCLTAGE M.G. SET = 
| K.W. Make Volts D.C. Volts AC 250 
5000 ‘Ideal 9/18 3/60/220/440 | dn9 
1500 Cha 40 3/60/220/440| 459 
1900 «G.E. 60 3/60/2300/440 | 445, 
1000 Chandy 40 3/60/220/440 | 199 
1000 «GE. 40 3/60/220/440| “75 
A.C. GENERATORS 60 
KVA Make Type Volts Speed| 15 

1500 Westg. 2300 900 
1000 Westg. 300 900 3000 
| 1000 E.M. 2400/480 600 | 559 
750 E.M. 2300 213 | 1500 
| 750 G.E. TS 2300 750 | 1900 
| 560 Al. Ch. 3-B 440 360 |" B00 
500 Westg. 440 600 750 
500 Westg. 2300 720 750 
500 Westg. 440 1200 600 
500 Westg. 2300 750| &09 
SQUIRREL “CAGE MOTORS 500 
H.P. Make Type Volts Speed | 500 
700 G.E. K 2200 1800 | 400 
500 G.E. K 3600 | 400 
500 G.E. KTP 440 1800 | 400 
400 Al.Ch. Spl. pf. 2300 900 | 350 
' 400 Westg. C.S. 2200 1800| 350 





1320 W. CERMAK ROAD 
PHONE: CAnal 6-2900 


HERE'S A PARTIAL LISTING OF OUR 
TREMENDOUS STOCK AVAILABLE AT 


MONEY SAVING PRICES 


IN QUALITY GUARANTEED REBUILTS 


Make Type Voits Speed 
Westg. C.S. 2200 900 
GE. LK. 440 900 
G.E. LK. 2200 900 
Westg. C.s. 2200 1800 
GE. K 2300 720 
G.E. KF. 2200 705 
Westg. c.s. 440 720 
GE. K.T. 2300 600 
Cont. TEFC a 900 
Westg. C.s. 440 3600 
GE. TEFC 440 1200 
Al. Ch. AR. 440 514 
Al. Ch. AR. 44u 900 
U.S. Vert. 440 1200 
Burke E.M. 440 1200 
+ a ,2 2200 514 
G.E F.T. 440 720 
Westg. Vert. 2200 440 «= 900 
GE. K. . 220/440 1200 
Al. Ch. AN. 440 1200 
Al. Ch. AR. 440 514 
G.E K. 4a 1800 
GE. TEFC 440 1800 
Westg. C.s. 440 900 
GE. KT-346 440 900 

SYNCHRONOUS MOTORS 
GE ATi 4150 514 
Westg. 2300 900 
GE. ATi 6600 720 
GE. ATi 2300 720 
GE. TRC 2300 450 
E.M. 440 240 
Westg. 2300 900 
Westg. 2300 200 
G.E. 2300 200 
GE. TRB 2300 450 
GE. ATI 440 600 
Al. Ch. 2300/4000 720 
Al. Ch. 2300/ 440 360 
Westg. 2300 514 
G.E. ATi 440 900 
G.E. ATB 2300 900 
GE. ATi 220 900 
G.E. Ts 220 1200 
Centu 440 1200 

SLIPRIKG MOTORS 

‘4 1M. 2200 120 
Westg. HF. 2300 233 

ie M.T. 6600 253 
Al.Ch, = ANY 2300 240 
Westg C.W. 6600 440 507 
Westg C.W. 2300 900 
GE. M.T.-16 2200 450 
G.E. 1M. 2300 600 
GE. 1M. 440 352 
Ideal AN. 2200/4000 1800 
Al. Ch. ANY 2300 514 
G.M. LM. 2300 900 
Al. Ch. ANY 4000 1180 
Al.Ch. ANY 4000 514 
G.E. LP. 2300 720 
Westg. C.W. 2300 450 











CHICAGO 68, ILL. 














MAY OFFERINGS 


1—B & W—Water Tube Boiler 200¢ P.S.I. A.S.M.E.—Natl. Board—400 H.P. 


2—Heine-Water Tube Boilers—225¢ P.S.I. 
tubes—Retubed 1943 


2—Union Iron Works—375 H.P.—Water Tube Boilers 
Also New Package Units—30—300 HP—15$—100$—125f%—150¢ 


Cross Drum—Steel Cased—3'2” 


HOWE BROTHERS 


342 MADISON AVENUE 


NEW YORK 17, N. Y. 


Tel. Nos. MU. 2-8562—8563—8564 
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DIESEL ENGINE 
GENERATORS 


Immediate Delivery 


2—Fairbanks Morse O. P. MOD 
38D8 4—1600 HP direct connected 
to Fairbanks Morse 1420 KVA— 
11386 KW—3 Ph—60 CY—2300/ 
4000 Volt—720 RPM Alternaters 
with 10 KW direct connected Ex- 
citers. 


3—Fairbanks Morse O. P. MOD 38D8% 
1600 HP direct connected to Crocker 
Wheeler 1250 KVA—1000 KW—3 PH 
—60 CY—2300/4000 Volt—720 RPM 
Alternaters with 10 KW direct con- 
nected Exciters. 


5—General Motors MOD 3-268A—150 


HP, direct connected to Westing- 
house 100 KW—3 PH—60 CY—480 


WALTER H. WILMS & COMPANY 


2526 GUARDIAN BUILDING DETROIT 26. MICHIGAN 
Phone: Woodward 1-1856 and 1-1857 








Volt—1200 RPM Generators with di- 
rect connected Exciters. 


2—ALCO (McIntosch & Seymour) 900 
HP type 6—12'2 x 13—T., direct con- 
nected to GE-620 KW, 240 volt D. C. 
700 RPM generators with direct con- 
nected exciters. 


2—General Motors MOD 3-268A—150 


HP direct connected to 
Delco 100 KW—120/240 
Volt, 1200 RPM 3 wire 
DC Generators. 








FOR SALE 


4000 KW TURBINE GENERATING PLANT 


Consisting of 


1—2000 KW and 2—1000 KW General Electric, 3 
phase, 60 cycle, 480 Volts, 3600 R.P.M. Condens- 
ing Turbo Generator Units. Complete with all 
Auxiliaries. General Electric inspection reports 
are available. 


A. G. SCHOONMAKER CO., INC. 
52 CHURCH ST. Digby 9-4350 + NEW YORK 7, N. Y. 





FOR SALE 


2—1800 HP Fairbanks-Morse, Model 38D 
8%, 8%"xl0", 800 RPM, 10 cylinder, 
air start. solid injection, complete with 
auxiliaries. Excellent Condition. 


Unused 450 HP Enterprise Diesel engine, 
Model DSG-6, 6 cyl., 4 cycle, 450 RPM, 
air start, solid injection. 

3—Allis Chalmers 1000 gal. per min. 
All Bronze 6x5 Centrifugal pumps, 
driven by Hercules Diesel engines, 6 
cylinder, Model DWXDS, 1800 RPM. 
Rebuilt. 

OTHER SIZES IN STOCK 
ALJOHN DIESEL CO., INC. 
904 Pacific St., Brooklyn 16, N. Y. 
STerling 3-6515 








TRANSFORMERS 


FOR SALE 
2—150 KVA. 60 CY. 1 PH. 2400-240/480 SCOTT TAPS. 
6—100 KVA. 60 CY. 1 PH. 2400-240/120. 
6— 75 KVA. 60 CY. 1 PH. 2400-240/120. 
9— S50 KVA. 60 CY. 1 PH. 2400-240/120. 
7—37\%2 KVA. 60 CY. 1 PH. 2400-240/120. 
8— 15 KVA. 60 CY. 1 PH. 2400-480/240. 
ALSO ALL TYPES OF AIR COOLED AND PHASE CHANGERS 


ATLANTIC TRANSFORMER CO. 
Philadelphia 20, Pa 





5143 N. 2nd St. 








NEW MOTORS 
IMMEDIATE SHIPMENT 


@& 30% @ 


a DISCOUNT 
G.E., WEST., ALLIS CHALMERS, 
RELIANCE, CENTURY, ETC. 
From 1 HP to 300 HP 
1, 2, & 3 Phase 
All Speeds All Voltages 
Open, Drip Proof 
Splash Proof, T.E.F.C., Exp. Pr. 
Large stock of rebuilt transformers, motor 
generators, etc 
ELECTRIC EQUIPMENT COMPANY 


Rochester, N. Y.—Phone Glenwood 6783 
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STRICTLY UTILITY, EFFICIENT WESTINGHOUSE 
CONDENSING STEAM TURBO-GENERATOR UNIT 





(Actual View of Installation) 


Utilities Electrical Machinery Corporation 


600 NATIONAL CITY BANK BUILDING 


turbo ge 


vacuum 


and equ 


2700 sq 


1500 KW, 250 P.S.I., 


AVAILABLE IMMEDIATE 


SHIPMENT 


Westinghouse, 3600 RPM condensing steam 


nerator unit consisting of: 


TURBINE 
150° S. H. 28 inch 
direct connected to: 


ALTERNATING CURRENT 


GENERATOR 


1875 KVA, 1500 KW, 80% P.F. 3 phase 
60 cycle, 2400 volt 451 Amp. complete 


ipped with: 
ACCESSORIES 


vare foot Westinghouse surface 


condenser, condensing auxiliaries, piping, 
valves, duplicate exciter sets, switchboard 
panels and instruments. 


EXCELLENT CONDITION 


e Long Distance Phone 422 e CLEVELAND 14, OHIO 








MOTORS and 
GENERATORS 


1—150 HP G-E CR1034-K22 Compensator, 
3/60/220 


1—300 KW G-E Rotary Converter 3/60/440 
(can supply transformers for 2300) 250/275 
v d-c 1200 RPM complete 

1—900 KW 440 v d-c, 700 RPM, AI-Ch single 
B B gen. 

1—540 KW Whse Turbo-Gen 240 v d-c, 200 
Ibs. non-cond., new 1944 

2—90 HP 575 RPM 230 v d-c Whse SK Marine 
motors w/starters 

1—400 HP 900 RPM 3/60/440 G-E SI Rg 1-M 

1—350 HP 720 RPM 3/60/440 Whse S! Rg CW 

2—200 HP 900 RPM 3/60/550 (or 440) Whse 
S1 Rg CW 

2—150 HP 514 RPM 360/550 (or 440) West 
Elec. SI Rg 

6—333 KVA 13,200-460/230 Wagner 12 ROC 
trans 1 ph., 60 cy. OISC 

1—667 KVA 4160-2400 G-E trans. 1 ph., 60 
cy. PYRANOL 8-7.28% taps 


C & S MACHINERY COMPANY 
715 Howard St., St. Louis 6, Mo. 











FOR SALE 


150 eee ASME 1252 Self-contained Boiler 
242 be A 2300 440 V. Gen. D/C Unafiow Eng. 
200 HP 220/440 V. 600 RPM Sq. Cage Motor 
poy ‘000 HP Permutit Water Softener 

500 & 300 HP Water Tube Boilers 
eso" & 400 KW Diesel Engine—Gen. Sets 


H. & P. MACHINERY CO. 
6719 Etzel Ave. St. Louis 14, Mo 











FOR SALE 


One 350 HP Model VD-MB 8 cylinder 4 cycle 
Superior full diesel engine: Fairbanks-Morse diesel 
units 60 HP up to 600 HP with clutehes or gen- 
erators: Gas engines, high or low speed, with or 
without generators: Steam engine generating units 
75 KW up te 450 KW. Write me your needs 
A. C. ASKEW, Box 3073 
Whittier Station, Tulsa 6, Oklahoma. Phone 6-6120 








Zuality 


SINCE 1906 


Ue Molou 


7THEIR ELECTRICAL CONSTRUCTION 
HAS BEEN REBUILT ...BY EXPERTS 


1 Ln aK: Type Speed 
KV is 8 PF 900 
125 } Seu Xt se T (2400 V.1L.O PF) 900 
10 GE TS (8 PF) 1800 
200 G.E TRC (SPF 400 
C.—230 Vo 
Reonee voltage as aie d 
50 we 
50 E CD 1341 500 /2000 
50 Reliance = 2700 
50 West SK (15 V 500 
60 West SK (15 V 800 /1509 
75 Diehl Kil 7 
90 Cr. Wh CMC 225 530 
100) «West SK 850 
100 Cr. Wh CM 600 
1300 «Cr. Wh CMC (550 V 1200 
150 West SK 850 
180 «Cr. Wh CMC 450 
M-G SETS 
45 KW West.60 V DC—440 V AC 1200 RPM 
60 KW G_E. 60 V DC—440 V AC 1200 RPM 
75 KW EL Mach 230 V Dé 440 VAC 
1200 RPN 
Mag El. Prod 220 V DC—440 V AC 
200 RPM 
100 ‘ew Ly 250 /275 V DC—440 V AU 
RPM 
05 ew Centur 70 V DC—440 V AC 
1200 RPM 
150 KW GI 250/275 V DC—440 V AC 
900 RPM 
SO—4000 motors other than listed from 1 HP 
200 HI 














The Wente Electric Co., 


SQUIRREL CAGE Or 
3 ph.— 60 cy.—220 or 440 V } 
(Other voltage as noted : 
Qu. HP Make Type Speed} 
1 0 Al Ch 2200 V 900 
2 0) Al. Ch 0 
1 60 G.E KT 1800} 
+ 60 GTI KT (2200 V 1200 I 
1 60 Reliance AA 900 4 
1 100 G.I 1-16 450 1 
1 100 GE, KT (2200 V 900 5 
4 100 GF K (TEFCBB 1200) 
1 110 GE KTP 1800 I 
l 120 G.t FT 00 4 
2 125 Cr. Wh 126Q 450 4 
Ss 125 Al. Ch AR 450 
2 150 Al. Ch 1750 | 
1 250 GE 1-17 900 | 
1 250 GE KF (Vert 1600 
SLIP RING—SYNCHRONOUS 1 
3 ph.—60 cy.—220 or 440 V. 4 
(Other voltage as noted 
1 0 Al. € ’ 
1 0) Al. Ch 0 2 
1 1) Ideal AV 600 
1 0 G.E 1 7001 
1 60 Ideal AVX 200 
1 75 West CW 410 
1 75 E I 20 
2 75 Fair. Morse BV (2200 \ S00 1 
1 100 GF rRB tn 
4 100 GFE 1-16 (2200 \ 450 AL 
CW (Ss. P 800 
Hamilton 


203 NO. FOURTH ST. 
Phone 4-8128 


Ohio) 
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INSPECTION INVITED 


DIESEL ENGINES 


Electric starting. Auxiliaries available. 


89.4 H.P. Condenser available. 


General Motos 900 HP Model 12-567, 2 cy. 12 cyl. 744 RPM 
with Falk reversing and reduction gear, ratio 2% to 1. 


DIESEL GENERATORS 


100 KW DC 240/120 V., 417 Amps., 1200 RPM. Motor: 
Superior, 150 HP Model GDB-8, 8 cyl., Electric Starting. 
Auxiliaries Available. 


TURBO-GENERATORS 





FOR COMPLETE INFORMATION 
WRITE PHONE 





MILNOR & BLEIGH STS. 


NORTHERN METAL 


— SHIPBREAKERS — 
PHONE: MAyfair 4-1400 


132 KW. AC, GENERAL ELECTRIC, Generator: 450 & 220 V, 3 Phase, 60 cycle, 1200 RPM. 275 Amps. Exciter: 40 KW. DC. 
120 V. 22.6 Amps. Reduction Gear: 10071 to 1200 RPM. Turbine: 172 KW. Condensers available. 


60 KW. DC. WESTINGHOUSE, Generator: 120 V. 1800 RPM. 500 Amps. Reduction Gear: 7283 to 1800 RPM. Turbine: 60 KW. 


NUMEROUS OTHER ITEMS ARE AVAILABLE FOR INDUSTRIAL USE. 


Co. 


PHILA. 35, PA. 











100 KW, AC or DC, 1200 RPM, Genera! Motors. 
900 HP, General Motors, Propulsion Unit Complete. 
General Motors Quads, Twins, and Singles. 
Fairbanks-Morse 0. P. Model 38D8 ' . Diesel. 





Tel. NE vada 6-2808 
Cable Address HEMCOY 


DIESEL 
Generator Plants 


1000 KW TO 100 KW 
For Immediate Delivery 


1000 KW, 2400 Volts, 3 Phase, 60 Cycle, 720 RPM, General Motors and Fairbanks-Morse. 
750 KW, 2400 Volts, 3 Phase. 60 Cycle, 720 RPM, General Motors. 
300 KW, 450 2400 Volts, 3 Phase, 60 Cycle, 1200 RPM, General Motors. 


HERCULES ELECTRIC MACHINERY and EQUIPMENT CO. 


1412 So. Alameda Street 
Compton, Calif. 











model, steel case. 

model, steel case. 

tric, type “HH”, Form K.D., steel cas 
“H", Form K, steel case 

“T", Cl. case 


Type “‘H’’, Form KR, steel case. 


300 Southwest Boulevard 





TRANSFORMERS 


3—150 KVA, 2400 volts primary to 230/460 volts secondary, 60 cycle, 1-phase, Moloney, new. 
3—150 KVA, 13,800 volts primary to 130/260 volts secondary, 60 cycle, 1-phase, Wagner late 


3—667 KVA, 13,800 volts primary to 230/460 volts secondary, 60 cycle, 1-phase, Wagner late 
1—100 KVA, 33,000 volts primary to 2300/4160 volts secondary, 60 cycle, 1-phase, General Elec- 
1—37\ KVA, 4000 volts primary to 1 5/230 volts secondary, 60 cycle, 1-phase, General Electric, 
1-10 KVA, 6,600 volts primary to 110/220 volts secondary, 60 cycle, 3-phase, Moloney, Type 
1—100 KVA, 6900 volts primary to 115/230 volts secondary, 60 cycle, 1-phase, General Electric, 


All in Stock for Prompt Shipment. Will Be Overhauled and Guaranteed. 
INDEPENDENT ELECTRIC MACHINERY COMPANY 


Kansas City, Missouri 


FOR SALE 


4—ROTARY CONVERTERS 


Synchronous Converters Serial 

General Electric Numbers 
Type HCC 6 1500 500 3940449 
Form J 3940450 
Cycle 25 3940451 
Speed 500 4099467 


Direct Current 
Amp. 2500 nominal 
Volts 600 
3750 amp. 2 hrs. 55° C. rise 

2 -INGERSOLL-RAND CAMERON PUMP 
DIVISION CENTRIFUGAL HYDRAU- 
LIC PUMPS: 


1--Size 5 CT-6 Serial A412011 


GPM 865 Head ft. 1190 
RPM 1450 Hyd. Test 1500 

Year Built October 1941 
Size 5 HST-5 Serial 06443253 
GPM 865 Head ft. 1120 
RPM 1450 Hyd. Test 1500 


Year Built June 1944 


G.E. INDUCTION MOTOR: 
Model 23E949 Phase 3 


Type KT Cycle 25 
Volts 6600 Speed, full load 1475 
F.L. amp. 53 700 HP continuous 40° 


C. rise Serial 4228896 
Year Built 1923 


CLEVELAND IRON & METAL CO. 
2432 West Third St. Cleveland 13, Ohio 














BOILERS 


3—300 h.p., BMW National Board 200 Ibs. 
pressure straight tube. 

1—250 h.p. Fitzgibb self-c d Nation- 
al Board unused 125 Ibs. pressure 
Immediate delivery location Philadelphia 

M. J. HUNT SONS 
1600 N. Delaware Ave., Phila. 25, Pa 
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8—40 HP GE Type MTC5522 Slip Ring Motors 
6—250 KW Westinghouse DC Generators 240/120 
Volts, 1200 RPM 


STOP! LOOK! LISTEN! 








One of the largest stocks of Electric Motors, 
Generators, Controls, Transformers, etc., in the 


East is ready for your inspection. 


JUST A FEW OF THE MORE THAN 35,000 ITEMS 

3—150 HP Crocker Wheeler 900 rpm, 230 Volt DC 
BB TEFC Motors 

2—250 HP GE 3 Ph, 60 Cy., 440 Volt, 1800 rpm 


1—400 KW Motor Generator Synch. Driven 250/120 Motors 


volts DC 


10—1000 & 1500 Amps Multi-Arc Welding Generators 
AC Motor Driven 
2—200 KVA AC Generators 600 rpm 


1—200 HP GE 3 Ph, 60 Cy., 2300 Volt, 257 rpm 
Synch. Motor 
1—450 HP West. 3 Ph, 60 Cy., 440 Volt, 500 rpm Slip 


1—219 KVA AC Generator 257 rpm Ring Motor 
1—100 HP Electro Dynamic 1800 rpm, 230 volt, DC | 25—Gasoline Driven Generators AC & DC from 3 KWe 
to 100 KW 


Motor 


STOCK LIST AND QUOTATIONS ON REQUEST 


Immediate Shipment from 3 Warehouses 


ALL EQUIPMENT REBUILT TO N.1.S.A. STANDARDS 


EMPIRE ELECTRIC CO., INC. 


87-93 JAY STREET -BROOKLYN 1,N.Y. 








FOR SALE 


COMPLETE 2500 KW 
STEAM POWER PLANT 


consisting of two, 1250 KW 3-phase 
60-cycle, 2300-volt, Allis-Chalmers turbo- 
generators with control panels, conden- 
ser, boilers, economizers, super-heaters, 
feed water regulators, pumps. piping. 
induced-draft fan, direct firing coal pul- 
verizers with bin and stand-by fuel oil 
burning equip t. All equip t cora- 
plete with motors and controls where 
required. In excellent condition and 
now available. 


CONSOLIDATED CEMENT CORP. 
111 W. Monroe St. Chicago 3, Ill. 














FOR SALE 
Complete — Modern — Like New 


800 K.W. TURBO GENERATING PLANT 


250% pressure—3/60/2300 volt 
Consists of Turbines—boilers—stokers—pumps and all auxiliaries 


Still in operation—Inspection Invited 


Can be purchased at a fraction of new replacement cost 
Phone — Wire or Write 
CHICAGO ELECTRIC COMPANY 


1320 CERMAK ROAD_~ e 


CANAL 6-2900 e CHICAGO 8, ILL. 








[SURPLUS ELECTRICAL EQUIPMENT 


2—2100 HP. a. Synchronous motors 514 a M 








4600/2300 V, yhase, 60 cycle, 80% 
plete with theostate and belted excite Pull 
s] 8 on applicatio va 
2—2000 KVA_ Transfo s—Single phase 60 
cycle 69/34.5 KV to 431 10/ 2400 V. Westinghouse 
0O.L8.C 
1—3500 KVA—3 phase. 60 cycle, 33/13.8 KV 
Westingho ae e Transformer 
1—600 A P.S.T., 34.5 KV Outdoor 0.C.B 
Westinghouse CO-1-A 
pole, 600 A, 34.5 KV Outdoor Disconnect 
Switch 
Miscellaneous - strit ution Transformers, Cat le 
Switch Potheads and Electrical Instrum 
Also Ro ss Carrier hardly used _ Arch measure 
nts—91" high and 76” wide. 7 Ton capacity 


All the above are for Immediate sale and are 
located at our Pulp Mill on Vancouver Island 


BLOEDEL, STEWART & WELCH, LTD. * 


904 Standard Bullding, Vancouver, B. C. 











COMPLETE POWER PLANTS 


STEAM — ELECTRIC — HYDRO — DIESEL 
“Export Orders Carefully Executed" 


ects i—7,500 KW Turbo- Me Pb 3 
i—140,0002 New Steam Generater 600% es ur’ enerator: ond 
i—140,000% MODERN Steam Generator 450* 35.000 KW Turbe-Generators—Cond 
2—60,000% MODERN Bollers 4502 = hed 
2—40,000# MODERN Boilers 2507 fe: 
2—30,000% MODERN Steam nba ay 450% 
2—-1040 HP Heine Boilers—Super ag 
2— 825 HP B&W Co. Stirling—Super 
5— Sto He Baw Ce. Stirling 10s “to teaser 1" ip 4 
irling z “ 
Also smaller Boilers & Fire Tube Boilers — Sais oe tee: Fae eee 
COMPLETE STEAM PLANTS: One with 2-1500 KVA’s, One of 2500 KVA & One of 7500 KVA. 
Frequency Changers—Transformers! Send us your requirements—We may hove it 
Send us your INQUIRIES for ALL POWER MACHINERY 


CHARLES B. REARICK 30 CHURCH ST. NEW YORK 7, N. Y. 
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SLIP RING MOTORS 
3-Ph., 60 Cy AIR COMPRESSOR UNIT 
Volts Make Speed oa — 8” by 10 Worthington FEATHER- 
440 220 Whae 514 VE, 285 rpm. (10 tbs. ga. motor-driven. 
2200 (550 Gl 900 
2200 440 W hae OO 
440 220 Whee 14 CIRCUIT BREAKERS 
440 (220 W hse 900 2—2000 am pol v aie 
2200 /440 G4 1200 4 ke 
440 GE 450 a ame.. ITE. 3 pole, o08 v.. alr 
440 /220 Whse. (2 1800 - ampere, Whee, 5 pele, Ves 
2200 /440 iF 1200 
440 /220 G 720 
440/220 GE. 720 SQUIRREL CAGE MOTORS _ 
2200 /550 GE 1800 | HP Volts Type Speed 
440 /220 G.E. (MT¢ 900 | 500 440 220 1K 900 
2200 /550 GE 1800 oon omnes ma IK Ri 
440 /220 Whse. 25 cy 750 | O00 = 5H eos at 
200 440 /2: cs 1200 
SYNCHRONOUS MOTORS 200 440 /2: G KT 1800 
2200 G KF 720 
3-Ph., 60 Cy. 2200 Cr. Wh x 900 
HP Volts Make Type 2200 3B. KT 1200 
400 440 /220 iF ATI 440 1.E. KT 720 
OO 2200 (440 GF rs 440 Howell B_ Brg. 1800 
300 440 220 GE ATI 440 G.E KTP 1200 
250 Whse HR 440 G.E IK 514 
250 GE ATI 440 2 G.1 IK 5i4 
240 440 /220 Whase G 440 G.E KTP 1200 
200 4150/2300 Whse G 50 Cr. Wh Q san 
120 440/220 GE ATI 2200 /440 .E 1200 
110 440 /220 Gt TS 440/220 (new) 1. Allis OGA 1800 
100 440/220 Whse G 
7 2200 /440 Whse GI A. C. GENERATORS 
1 1 600 rpm., 440/220 v., G.E 
GENERATOR SETS : ‘ 600 rpm., =~ Fe + lg v oe I 
s., 600 rpm., 220/440 v., G.k 
1— 624, kva 12 00 rpm 320 ve yt, Whse., geared to 7300 | 1—150 kva., 1800 rpm., 2200/550 ¥ , Whse 
rp m, Whse., non-eon steam turbine, 150 Ibs. pr I—112 kva 900 rpm., 440/220 v., GE 
2—unused 25 kva, I 20 208 v 3 ph., 1200 rpm, genera- | 1- a8 kva., 1800 rpm., 440/220 v., Ge 
tor dir. conn. to Waukesha 6 cyl. gas engine 2 75 kva., 1800 rpm., 440 /220 v., Whse 





D. C. MOTORS 


HP Volts 3a 
350 230 (2 
200 230 c Tr twh. 
150 230 (new) Cr. Wh. 
100 230 Cr. Wh 
100 230 G.E. 
75 230 (new) Whee. 
75 230 Whse. 
75 230 Whse. 





MOTOR GENERATOR SETS 

1—165 kw, 1200 7. 2 G.E., conn. to 250 hp, 
1200 rpm, 440/220 v., aaiirrel cage 

= , conn. to 225 hp, 


e. 
v.. GE , conn. to 175 hp, 








v., 8ynchronous é 
y. 1200 rpm,"GE, cont. to 120 hp., 56. 
ay. motor. 
1—50 kw , 2501 200 rpm., G. - conn. to 75hp., 440/220 
v., 60 ey. , G.E. syn. moto 
1— 50 kw., 250 /1200rpm., G E conn. to 75 hp., 440/220 
v., 60 cy , 8yn. motor 
TRANSFORMERS 
60 Cy. 


1—1000 = a., Al. Ci hal 2400- 14 240 /208 volts, 3 ph 
I— 400 . G.E. 2300-230 / v 
00. 240/ (480 v 


3— Moloney ° 
800 /6900- * 10 {220 v 


>. 


200 kva a., 







1— 
3— 





0 5. NEW 
, ary. 1 ph., new 








STEPHEN HALL & 


HARRY J. RICE pres. 





458 SEVENTH ST 

















CO. 


HOBOKEN, N. J 





















































Pe <™ FOR SALE { 
2 Mi 
FOR SALE Ox. MODERN 1000 KW Turbo-Generator 
o* ss ail Pr SOS OSS) ‘ “we “. ~ a in Excellent Condition I 
Y ia > Coe Od ae a? o*%e°o™. . Non-Condensing, Steel case 80% back pres- | 
A © Aer 0% 520232523202 P be sure .8 P.F., 3 phase, 60 cycle, 4150/2300 
N»- <— : >” ee >> oo %e%e%e%e%o%e%o™ ie volts, alternating current, complete with ec- | 
<P 5% 5% ?5?,? t > ng > sh > ef > > = >> ee 7 cessories, switchboard, oil circuit breaker, end 
e 2 Set 9°3°3%s°s%s°s°37%5%s? i y direct connected exciter. Only operated alter- } 
ie >So A ns > 4 » > ie . a°o°s0%e°s?- 4 nately for six years. Ideal for Chemical, Rub- 
5% o%e%s%o%e >> > > = ee , ber, Petroleum, Textile, Pulp and Paper, and 
~ Ss >, 4 > > 4 > s > = < : “a “ae je Sugor Refining Industries. } 
ea SOC rg E zs a NEWMAN & COMPANY, INC. i¢ 
* me “et Pr 739 Drexel Building Philadelphia, Pa. Jas 
BENDING ee : 
BLOCKS or SLABS ~ ; FOR SALE—GREAT SAVINGS { 
= : 1. 23 ea. Gray Marine 6-71 Diesel Engines, r 
These blocks or slabs are 5 ft. x 5 ft. as shown. They are semi-steel, complete with Twin-Disc Reduction Gear, 
in good condition, having only been slightly used on a war-time pic partie with 6OMM Injectors, 
contract in a shipyard. They are very useful for many purposes, such 2. Cat 4400 aes Plant with clutch. Run 
as for bending table, for layout & assembly work, etc. We also have only 2800 hrs. Like new. 
stands for single blocks, and multiple stands to carry 2, 4, or 8 3. 25 KW AC Generator, direct connected 
blocks. We can sell the blocks with or without the stands. > Se Biessl Sevine, Completely 
Orders accepted for single blocks or large quantities, as desired. “a cia A eee en mee 
Write, Phone or Wire at — - i Valves, Fittings, etc. : 
oO. elaware ve. 
ACORN IRON & SUPPLY CO.  Phitadciphia 23, Po. THE MIFRAN CO. 
Phone: WAlInut 2-7070 350 W. 38 St., Los Angeles 37, Calif. 
we eye (ANE SA Ee tt A NA AMARA, os MARQUETTE GOVERNORS 
sf VARIOUS MODELS 100 AVAILABLE 
2—253 HP B&W Sierling Type Boilers, 225 lbs, 100° Super Heat Models: B-117, B-190-D, B-109, B-106, J-90-A, 
‘ 2—300 KW 250 Volt. DC Turbo Generator Sets, Gen. Electric. Non-condensing Pane Oe OTHERS IN STOCK 
7 1—300 KW 3 Ph-60-2300 Volt. Turbo Generator Set. Non-condensing 1 ALJOHN DIESEL CO., INC. 
‘ 904 PACIFIC ST. BROOKLYN 16, N. Y. 
All Equipment 1932. STerling 3-6515 
: 2—90 HP—125 lbs. Cyclotherm Package Units 
We Are Specialists in Power Plant Engineering and Installation Work STEEL STORAGE TANKS Et 
2—1000 & 2—10,000 Bbl. New Vertical : 
WARNER J. SHERB, INC. 6—74,000 & 35,000 Bbl. Vertical Mt 
8—25,000 Gal. Cap. Horizontal : 
; 342 Madison Ave. Murray Hill 2-9098 6. Vv. 07, &. ¥. 610.000 & 320,000 Gat. Moctncatel 
eet Atta tut AAA DD Dr PAPA PAD DDD STANHOPE, 60 E. 42 St., N. Y., N. Y. I 
Ld J 
’ 
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IMMEDIATE DELIVERY 
HARD-TO-GET ELECTRICAL EQUIPMENT— NEW! 


NEW 
SLIP RING MOTORS 


All 220/440 Volt 


Qu. HP = Speed Mfg. 
1 100 900 _—Elliott 
1 100 720 Elliott 
3 (125 720 Elliott 
2 ~=—+150 720 _— Elliott 
‘2-350 450 
2 500 1200 Elliott 


*Used—Reconditioned, 2200 volt 


New C-H semi-magnetic controls for 


above in stock. 


NEW MAGNETIC 
SLIP RING CONTROLS 


Westinghouse 


—-noaven---2 


Ls) 
wn 


16—250 HP, 440 volt (125 HP, 220 
volt) Allis reversing and plug- 
ging with air ckt. breaker, 
speed regulating or auto. ac- 
celeration. 





NEW 
GEARHEAD MOTORS 
All 220/440 Volt 


HP Output Frame Mfg. 
125 204 Stlg. 
350 204 Stig. 
45 225 Stig. 
125 254 US. 
230 224 Stlg. 
45 254 Whse. 
350 225 Whse. 
4) 254 Whse. 
T', 25 324 US. 
10 20/60 324 Stig. 


NEW M-G SETS 
Reliance 72 VS (6KW) 380/ 
440—50/60 with var. voltage 
D.C. (275 max.) belt driven 
exciter. 

NEW D.C. CONTROLS 
50—5 to 150 HP, 230 D.C. with and 


UWWnNnn-— 
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without FA relays. 


NEW 
D. C. MOTORS 


All 230 Volt 


Qu. HP RPM Frame Mfg. 


5 1750 23T Rel. 
10 1750 34T Rel. 


5 
5 
8 10 4515/1750, 78T_ sCORel:. 
5 


35 850 230T ~=iRel. 


Reconditioned - Guaranteed 


15 400/1600 131T Rel. 
20 500/1500 123SK Whse. 
25 300/1200 153SK Whse. 
500/1500 SK Whse. 
75 500/1500 cw 


100 500/1500 183SK Whse. 
125 6000/1800 1050T Rel. 
250 275/690 GE 


NEW REDUCERS 


5—Falk 5 HP, 28DU, 10:1 
5—Falk 10 HP, 32DU, 10:1 
1—Abart 12 HP, 6 A, 18.5:1 
2—Foote 15 HP, 60DX, 10:1 


Che Boswich Electric Co. 


P. O. Box 55, Akron 9, Ohio 


Telephone Walbridge 1195 








1—200 H.P. Westinghouse Motor, serial 
24704595, type CS, 900 R.P.M., 440 volt, 
3 phase, 60 cycle, normal starting 
torque, shaft diameter 37", shaft exten- 
sion 1312", Keyway 1"x!2". This is a 
rebuilt motor. Reasonable. 

2—350 H.P. 257 R.P.M., 3 phase, 60 cycle, 
2300 volt standard open synchronous 
motors. Brand new. Reasonable. 


For further information contact— 
INTERNATIONAL MILLING COMPANY 


800 McKnight Bidg., Minneapolis 1, Minn 
Attention: JRC 














DIESEL ENGINES —— 
CONSULT US FOR 
ELECTRICAL 
—— EQUIPMENT 
COMPARE 
























COMPLETE 
— POWER— 
— PLANTS— 


——— RENOWN FRENCH 
—_— "BERNARD- 
ENGINES" 















DIESELS 


Two (2}—900 H.P. at 700 RPM. 
Mfr.—Maschinen Fabrik Augs- 
burg—Nurnberg (M.A.N.) Com- 
plete with Auxiliary Equipment. 


DIESEL-GENERATORS 


Twelve (12)—12.5 KVA 230/400 
volts — 50 cycle International 
Harvester—Marble Card. 


One (1}—100 KW D.C. 230 Volt— 
423 Amp. at 900 RPM 230 Volt— 
350 Amp. at 750 RPM. M.A.N. 
Diesel—6 cylinder. 


TURBO - GENERATORS 


Four (4)—250 KEW A.C. plus 40 
KW D.C. 250/450 V 3 phase, 60 
cycle or 200 KW plus 30 KW 
D.C. 220/380 V—S0 cycle Mfg. 
by General Electric Co. 


Two (2)}—300 KW D.C. 120/240 
volt 6 Pole—3 wire—Comp. 
Wound Turbine by Worthing- 
ton Moore. Generator — Allis 
Chalmers. 


Two (2}—300 KW D.C. 120/240 
volts. Comp. Wound Turbine 
by J. Hendy. Generator—West- 
inghouse. 


This Equipment in Original Crates 


INTERNATIONAL FERMONT MACHINERY CO., INC. 


115 BROADWAY 


NEW YORK 6, N. Y. 








CAST IRON B & S 
PIPE and FITTINGS 
STEEL PIPE and VALVES 
ACORN IRON AND SUPPLY CO. 


915 No. Delaware Ave., Philadelphia 23, Pa 
Phone: WAlnut 2-7070 








CONSULT US FOR 


Diesel Gasoline and Steam Generators, 
Electrical and Induatsial Eeut 


POWERITE CORPORATION 


140 Cedar St. 
DEPT. 105 





BA 7-8199 


New York 6, N. Y. 


FOR SALE 
2—Used 300 H.P. Boilers complete with 
steel stock, breeching, stokers, feed water 
pump and heater. Immediate delivery 
F.O.B. cars on acceptable bid. 


MIDWEST MFG. COMPANY 


Galesburg, Ilinois 
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IMMEDIATE SHIPMENT! 





650 H. P. Casey Hedges Boiler 225 PSI 

250 H. P. Casey Hedges Boiler 225 PSI 

100 H. P. Locomotive Firebox Boiler 120 PSI 
40 H.P. Leffel Scotch Marine Boiler 125 PSI 


WRITE 


Fe 9 «eS 


325 Fincastle Building 


SALES 


PHONE 


. 0; 


LOUISVILLE, KY. 














1—2000 GPM 150 PSI 8” Centrifugal 
Pump with direct coupled 240 HP 
Steam Turbine on base. 

1—6000 GPM 16” Centrifugal Pump. 

3—750 and 1000 GPM Knowles Steam 
Pumps & other sizes. 

1—14” Roots Blower & other sizes. 

21—Air Compressors, various cap. 

2—375 CFM Worthington 12” x 9” hori- 
zontal Vac. & Press Pumps. 

5—2000-5000 GPM 32’-65’ hd. 10” & 
12” Kingsford Cent. Pumps. 

11—Nash Vac. & Cond. Return Units. 

375—Rebuilt Elec. Motors 1-200 H.P. 


136 GRAND ST., N. Y. C. 


8500. F. M. DUPLEX AIR COMPRESSOR 


12x14", 100 P.S.1., Center Drive Flywheel, Lubricator, Unloaders 


4—Kinney unused, 6” Rotary Pumps. 
98—Exhaust Blowers & Fans. 
17—Triplex Pumps, various sizes. 
9—Nash !., 0, 0, 1, 2 wet vac. pumps. 
3—Blackmer Rot. 6” pumps 500 gpm. 
1—Norwalk 4-stage Compressor 28 
CFM, 5000 PSI, 20 H.P. Motor. 
1—GE Turbo Blower 2-st. 3000 cfm, 16 
psi. Also 1-st. 3000 cfm, 8 psi. 
1—#70 Buffalo paddle wheel Blower. 
1—Hydr. Triplex Pump 2-st. 3000+. 
26—Spencer Turbines 35-4000 CFM. 
33—Asstd Engine dr. Pumps & MG Sets. 
70—Various Port & Stat. Agitators. 


SUPERIOR EQUIPMENT CO. 


CA nal 6-6983-4 


FOR SALE — DIESELS 


1—300KW Fairbanks-Morse Generator Set 
1—300KW Buckeye Diesel Generator Set 
1—200KW Buckeye Diesel Generator Set 
1—175KW Buckeye Diesel Generator Set 
1—125KW Buckeye Diesel Generator Set 
2—100KW Buckeye Diesel Generator Set 
3—75KW Buckeye Diesel Generator Se* 
1—167KW F-M Generator Set 
1—108KW F-M Generator Set 
WRITE WIRE PHONE 
ROBERT L. NEISWANDER 
Phone 4-2867 


Lima, Ohio P. O. Box 554 











Boilers of all sizes. Turbo generators to 
3000 K.W. Uniflow engine sets, A. & D. C. 
Transformers. Oil ergines and sets. 

Send listings of all kinds 

JAMES K. HOOPER 
50 Church St., N. Y. Phone: BArclay 7-6890 








SUB-PRIOR SALE 


SEABOARD TRUST BUILDING 





FOR IMMEDIATE DELIVERY 


1250 K.W. G. E. TURBOGENERATOR 

2300 V. 3 Ph. 60 Cy. WITH EXCITER & SPARES 
200 PSIG—100° SUPERHEAT—3" BACK PRESSURE 
COMPLETE WITH CONDENSER, CIRCULATING, 

wd CONDENSATE PUMPS & AIR EJECTOR. 


SPECIALTIES SERVICE & ENGINEERING CO., INC. 


HOBOKEN, NEW JERSEY 


Tel. N. Y. RE. 2-9362 —N. J. HOB. 3-4426 











ELECTRICAL 
CABLE 


BOUGHT AND SOLD 


*% For every industrial and 
power application 

*% LARGE STOCKS ON HAND 

* RAPID DELIVERY 

* CUT TO LENGTH 

*% Send us your inquiries 


UNIVERSAL Wire & Cable Co. 


2660 N. Claybourn Ave., Chicago 14, til. 





FOR SALE 
1000 KW Westinghouse Turbine; 3 ph-60 
cy-2300 volt; 180% Steam pressure; 50 
Superheat; straight condensing. Worthing- 
ton vacuum pump included. Available im- 
mediately. 


Ingersoll-Rand Class PRE 25x15 34x18 air 
compressor; 270 HP synchronous motor; 3 
ph-60 cy-440 volts. Complete with starting 
gear exciter and spore parts. Tip-top 
shape. A st nhl. b 4 Ai nt, ly. 


EVANS PRODUCTS COMPANY 


Western Division, Coos Bay, Oregon 




















FOR SALE 
BROS 
WATERTUBE BOILERS 


IMMEDIATE DELIVERY 
1—25,000 1—15,000 
for SPREADER STOKER 

or OIL FIRING 


Automatic Combustion Egpt. Co., Inc. 
P.O. Box 1478, Rochester, New York 











FOR SALE 


VERTICAL FLASH TYPE 
BOILER 


New Besler, single-unit, vertical boiler, 
complete with all auxiliaries and control. 
Oil fired, rated 3300¢ per hour at 300 
p.s.i 


DEAN HILL PUMP CO. 


4000 E. 16th St., Indianapolis 7, Ind. 
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Most all units still on foundation. Many may be seen operating 


TURBO UNITS (Cond.) 
1875 KVA (2) General Electric 2300 v. 
1250 KVA (2) General Electric 2300/4150 v. 
1250 KVA (2) General Electric 480 y. (bleeder) 
750 KVA General Electric 2300 v. 
750 KVA General Electric 220/480 vy. 
625 KVA General Electric 2300 v. 
375 KVA General Electric 2300 v. 


TURBO-UNITS (Non-Cond.) 

625 KVA GE 480/240 v., 30/50# BP 

625 KVA General Electric 2300 v. 

550 KVA Al Chal-Terry 240/480 v. 

375 KVA (2) GE 2300/440/220 v. 

250 KVA General Electric 600 v 

2%, KVA, 112 KVA & 125 KVA GE 480 
220 v. 


DIESEL UNITS 
156 KVA Ideal 240/480 v.—Buckeye 
125 KVA GE 240/480 v.—Superior 
93 KVA GE 480/240 v.—Superior 


75 KVA GE 240/480 v.—General Motors 625 KVA GE-Nordberg Uniflow 
50 KVA FM 240/480 v.—Model 36-A 500 KVA GE-Erie Ball 4 vaive 
37 KVA (3) General Motors 240/480 v. (NEW) 315 KVA Wghse.-Ames Uniflow 
Gas Unit—375 KVA GE 480 v.—Caoper Bes- 312 KVA (2) CW-Skinner Uniflow 
semer Gas 312 KVA GE-Chuse 4 valve 
BOILERS 187 KVA Wghse.-Ames Unif. (vertical) 
605 HP Union 3 drum 200% 


187 KVA GE-Chuse 4 valve 
507 HP Combustion 400% ue. 
488 HP Heine 2502 STEAM ENGINE SETS, D.C 


298 HP Keeler 200% 600 KW Wghse. 250 v.—Skinner Unif 
255 HP B&W 3 drum 2004 200 KW GE 125 v.—Skinner Uniflow 
220 HP (2) Vogt 3 drum 160% 150 KW GE 125 v.—Skinner Uniflow 


10 HP Erie City 3 drum 180 PUMPS — MOTOR DRIVEN 

280 HP Combustion HRT 150% 

106 HP Ames “Economic” 1252 COMPRESSORS — MOTOR DRIVEN 
TRANSFORMERS 
MOTOR GENERATOR SETS 


214 HP Kewanee Loco. type 1254 
STEAM ENGINE SETS, A.C. 
39 Cortlandt St 


1125 KVA GE-Nordberg Uniflow 


POWER PLANT EQUIPMENT CO., INC. ier 








OPPORTUNITIES! 


New and used equipment 
recently released from service 
by a number of electric and 
gas utility companies 
Geo 
POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 
TRANSMISSION LINE 
MATERIALS 
Gwe 
Send for new list... to 


EBASCO SERVICES INCORPORATED 


APPARATUS EXCHANGE 
120 Wall St., 


New York 5, N. Y. . 


2000 K. W. 
STEAM POWER PLANT 


Complete Power Plant Delivering 
6300 Volts 3 Phase 
50 CYCLES 
With Power Transformers to Step Up and 
Down 6300/35000 Volts and 
6300/400 Volts 


Packed for Export in Original Crates 


Complete Specifications and Details 
Upon Request 


International Fermont Machinery Co., Inc. 


115 BROADWAY NEW YORK 6, N. Y. 











HYDRO-ELECTRIC 
GENERATING MACHINERY 


GE vertical 144 KW unit $ phase 60 cycle 240V 
120 RPM 3000 Ib. Woodward governor Smith tur- 
bine 9-13" head. 

Allis Chalmers 250 KW vertical unit 2300V with 
adjustable blade turbine and governor for 9-14’ 


ead. 

ata 192 KW 2300 V complete for 10-16’ 
ea 

GE vertical 225 KW ee A complete with gov 


and Smith wheel 18-22’ 
ae sou 168 KW 2300 v complete for 10-15’ 


GE vertical 80 KW 2300 V complete with Leffel 

B or Smith wheel fer 12-22’ 

2 Leffel seroll wheels for heads from 150-250’ 

Many others, both horizontal and vertical types. We 
are specialists in hydre-electric equipment. 


WM. C. MOULTON ASSOCIATES 
Monson, Mass. 














GOVERNORS 
Special adaptations, governing problems, mainte- 
nance and repair work on water wheel diesel en- 
gine, steam engine and turbine governors. Rebuilt 
water wheel governors in stock. 
Governor Service Division 
SORENSEN INDUSTRIES, INC 
264 Kossuth St. Bridgeport 8, Conn 
Telephone Bridgeport 6-187! 








TRANSFORMERS 


60 CYCLE—1 PHASE 


3—25 KVA Niagara O.1.S.C. 2400/4160Y- 3—75 KVA Niagara 0.1.S.C. 2400/4160Y- 


120/240. 240/480. 

3—25 KVA Niagara O.1.S.C. 2400/4160Y - 3—100 KVA Niagara 0.1.S.C. 2400/4160Y- 
240/480. 120/240. 

3—37'/. KVA Niagara O.1.S.C. 2400/ 3—100 KVA Niagara 0.1.S.C. 2400/4160Y- 
4160Y-120/240. 240/480. 


3—37', KVA Niagara O.1.8.C. 2400/ 3—150 KVA Niagara O.1.S.C. 2400/4160Y- 


4160Y-240/480. 240/480. 

3—50 KVA Niagara 0.1.S.C. 2400/4160Y- 3—200 KVA Niagara O.1.S.C. 2400/4160Y- 
120/240. 240/480. 

3—50 KVA Niagara 0.1.S.C. 2400/4160Y- 3—250 KVA Niagara 0.1.S.C. 2400/4160Y- 
240/480. 240/480. 

3—75 KVA Niagara 0.1.S.C. 2400/4160Y- 3—333 KVA Niagara O.1.S.C. 2400/4160Y- 
120/240. 240/480. 


All transformers listed for May Stock Shipment—Short delivery on sizes from 
25 KVA to 5000 KVA, 1 or 3 phase in voltage ratings to 40 KV. 


Write, Wire or Phone 


ERIE ELECTRIC CO., 
124 CHURCH ST. Phone: CL. 4758 


INC. 
BUFFALO 2, WN. Y. 
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PORTABLE DIESEL ELECTRIC POWER PLANTS 


FULLY GUARANTEED 








1000 KW AC 
1250 KVA 
(GM 16-278A) 





REDUCED PRICES 





COMPLETE 





600 KW AC 
750 KVA 
(GM 12-567) 





IMMEDIATE DELIVERY 


Unit on machined and stress relieved steel base. All auxiliaries included. Arranged for truck or railroad car mounting for peaking 
purposes. Unit can be immediately transported to scene of power shortage. 


NATIONAL METAL & STEEL CORP. — DIESEL DIVISION 


DEPT. PO, TERMINAL ISLAND, CALIF. 





PHONE: LOS ANGELES—NEvada 6-2517 








150,000 GENUINE 
BURLAP SAND BAGS 


With tie string at top 


Cuttich! 


for dbagging, barricading. 
bulkheading, flood control, fire control. 
shipping. etc. 


ACORN BAG AND BURLAP CO. 
915 No. Delaware Ave., Phila. 23, Pa. 
Phone: WAlnut 2-7070 








FOR SALE 


150 HP Babcock and Wilcox number 10 
Class H2 Sterling water tube boiler, gas 
and/or oil fired, with 42” dia. x 125 ft. x 
3/16” shell steel stack, also duplex boil- 
er feed pump 6” x 4” x 6”, new 1942. 


McCONWAY AND TORLEY CORP. 
Pittsburgh 1, Pa. 


FOR SALE 


One 125 H.P. Cycloth steam g 

built for 125% steam working pressure and 
arranged for operation with No. 6 oil, gas 
ignition with 220 volt 60 cycle, 3 phase 
alternating current. 





This generator was originally built in 
1947 and is in operation at the present 
time. It may be inspected at the plant of 
the Colonial Preserves, 1700 Elmwood 
Avenue, Buffalo, New York. Address 
ESTATE of A. J. ABELS, Robert S. Abels 
and Ward B. Arbury, Executors, 804 Mor- 
gan Building, Buffalo 2, New York. 














500007 B&W 4002 Integral 
Furnace Boiler Pulverizer. 
B&W will re-erect & Service 


650007 G-R Evap. Syst. 
/ 1500 KW WNon-Cond GE 
POWER EQUIPMENT Turbo-Gen. 440 V. 
MERRILL and COMPANY 
407 S. Dearborn St Chicago 5, til 








FOR SALE 


1—!00 HP, self-contained, Union Univers:i Boiler, 
159 pressure complete with all fittings. 
Alse one extra all-welded 4” stack, 42” diam 
x 50’ length. 


CHARLES V. FISH 


501 Commonwealth Bidg., Allentown, Penna 


FOR SALE 


Two Small 
GENERATOR SETS 
75 KW 3 Ph. 60 Cy. 2300 V. Ridgeway Engines 
12°x12” 277 RPM. Very Cheap. 
MRS. W. FRANK ROSS 
151 W. NORTH ST., CARLISLE, PA. 




















WANTED 








FOR SALE 


“PROX” header type cast iron sectional Steam 
boilers (similar H. B. Smith) with grates to 
burn buckwheat coal complete with all acces- 
sories and trim. Also efficient with oil burners, 
gas burners and automatic stokers. Quantity 








WANT TO BUY NEW SURPLUS 


VALVES & PIPE FITTINGS 
EAST COAST VALVE & FITTING CO., INC. 


725 FIFTH AVENUE 


BROOKLYN 32, N. Y. 








available 9 #A-60-S-10 rated 6600 square feet 
net 2 #40-S-8 rated 3410 square feet net. 
Good condition never used. Bids invited. 
HOLLAND-COLOMBO 
TRADING SOCIETY, INC. 
30 Rockefeller Plaza, New York, N. Y. 
Phone Circle 7-0854 











WANTED 
ONE 2000 K.W. 
TURBINE-GENERATOR 
480 volts — 60 cycle 

160° Pressure 


With Condenser and Auxiliaries 
Must be modern. machine! 
Will consider slightly larger machinc 


ORANGE PULP AND 


PAPER MILLS, INC. 
ORANGE, TEXAS 


Air Compressors Wanted 
Horizontal Water Cooled—Any size 
also 2 Stage portable units 
L. W. BAUER 
North Bergen, N. J. 

















WANTED TO PURCHASE: 
2—600 HP Babcock & Wilcox long drum type, 
Straight tube boilers equipped with forged 
Steel headers, good for operating at 160-175 
Ibs WP. Write or wire 

WALTER J. FOLSE, Engineers 
1227 Hibernia Bank Bldg., New Orleans, Lo 








FOR SALE 


ONE—KERR steam turbine, bleeder type, 
600 hp., steam pressure 185#G., 75 degrees 
superheat, 28 Vac., direct connected to 
Allis-Chalmers 2300 volt, 60 cycles, 3 
phase, 500 KW generator and exciter, also 
ONE Elliott-Ehrhart 1,000 sq. ft. surface 
condenser with pumps and air ejector. In- 
stalled in 1923 operated nine years, in 
reserve since 1934. Must be disposed of at 
once. Further details to interested parties. 
Address 


SUPERINTENDENT, 
WATER AND LIGHT DEPARTMENT 
Municipal Building Wellsville, N. Y. 
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FOR SALE 


USED POWER EQUIPMENT 
OLD BUT IN FINE CONDITION 


Correspondence and bids are invited 
for the sale of the following equip- 
ment, in whole or in part, now in 
use by us: 


1 “Elliot” reciprocating horizontal steam 
engine generator #4436. 312 HP. 200 
KW. 180 RPM. Cylinder 19x24". Size K. 
115 lbs. steam maximum. 800 Amperes. 
Installed new 1928. 


2 “Brownell” Steam reciprocating horizon- 
tal steam generators #5113 & #5114. 
High (10) and Low (1712) pressure 
cylinders x 15, 250 RPM. 400 Amperes. 
125/250 volts. 100 KW. Installed new 
1910. 


cs) 


Fairbanks Morse Steam reciprocating 
feed pumps, 200 Ib. steam p 


FOR SALE 
BIG MOTORS — NEW AND USED — 
SUBSTANTIAL DISCOUNTS 
Reduction Gears Available for Some of the Above 


1—500 HP, 514 Peg Sees volt, 3 phase, 60 '—200 HP. 1800 r.p.m., 550 volt, 3 phase, 60 
cycle West. C. S., cycle West., C.S., used less than one year, 
1—450 HP, 514 Fr.p.m., 440 volt, 3 phase, 60 i—150 HP, 720 rp.m., 80% P.F.. 2300 volt, 3 
eyele West, C. W. slip ring, used phase, 60 gre hon type G syn with” direct 
i—400 HP. 720 r.p.m. 80% P.F., 2300 volt. 3 exeiter and reduced voltage controller, Late, 
phase, 60 cycle G. E. type TS syn., ne: carries mew guarantes 
i—400 HP, 720 rpm. 80% P.F., 440 am 3 phase 1—150 HP, 600 r.p.m., 440 volt, 3 phase, 60 cycle, 
60 cycle G. E. type TS syn., new 250 volt GE IM slip ring, used. 
excitation. 1—150 HP, 514 r.p.m., 440 volt, 3 phase, 60 
1—300 up 800 r.p.m., 80% P.F., 440 volt, 3 eyele Wagner type BR. slip ring with drum and 
phas cycle West. BG syn, with exciter resistor, used. 
Pedestal’ bearing motor, used. i—150 HP, 900 r.p.m., 440 volt, 3 phase, 60 cycle 
i—300 HP. 600 r.p. 440 volt, 3 phase, 60 A-C., A.N.Y. slip ring, used 
cycle West. CW my ring with drum and re- i HP, 720 r.p.m., 7% P.F., 440 volt, 3 
sistor, used. phase, 60 cycle GE. type TS syn with re- 
1—200 HP, 1200 r.p.m., 80% P.F., 440 volt, 3 duced voltage, dynamic Sraking starter, new. 
phase, 60 cycle ce. E. type TS syn. with direct 
connected exciter and enclosed reduced voltage REDUCTION GEARS 
starter, new. 
rox. AGM U ti 
1—200 HP, 1200 r.p.m., 440 volt, 3 phase, 60 ee ate ee 
eycle A-C slip ring with drum, resistor and 2—New Farrel-Birmingham SRH-30, 5 be 1 ratie 
primary switch. New 1948, used 60 days. (30” center) rated 912 HP at 600 inp 
i—200 HP, 600 r.p.m., 550 volt. 3 phase, 60 '—Used Faweus H.B. 50, 5.69 to ‘ nal si" 
cycle GE. 1M slip ring, used center) rated 1000 HP at 514 inpw 


STEWART BOLLING & CO., INC. 


3190 E. 65th STREET CLEVELAND, O. 





Size 7” x 412" x 10”. Installed new 1910. 


nN 


Fairbanks Morse Steam reciprocating 
oil pumps. Size 412" x 3" x 4’. Installed 
new in 1910. 


Jennings Condensate Pump. Capacity 11 
gallons per minute. 3450 RPM. DC circu- 
lating motor—10 Ib. per square inch. 
Nash Engineering Company of South 
Norwalk, Connecticut. 

Motor Model #55A101. 220 Volts. Semi 
closed 1/3 H.P. 1.8 Amperes. Installed 
new in 1927. 


= 


Allis Chalmers compressor. DC. RPM 
1350. 10.7 Amperes. 220 Volts. 2.6 HP. 
Size AA4. Build up to 90 lbs. 


- 


Worthington Vacuum Pump. 6’x8"x12”. 
Steam reciprocating. Bought second hand 
in 1930. 


1 American steam reciprocating vacuum 
pump. Style AM XM. 6” x 10” x 12”. 
Installed new in 1910. 


Nn 


Fairbanks Morse steam _ reciprocating 
water pumps. Size 7” x 6” x 10”. In 
stalled new in 1910. 


Many parts and extras for above pumps. 
Piping and valves also available in all 


sizes from 12" to 8”. 


Address inquiries to 
M. N. RICHARDS, Business Secre- 
tary, The Young Men's Christian As- 
sociation of San Francisco, 220 
Golden Gate Avenue, San Francisco 
2, Calif. 








NEW WESTINGHOUSE 300 KW 120/240 Volt 
DC Turbo-Generators, ABS & Lloyds approved. 





TURBINE—Westinghouse 440 PSI, 740° F., 28.5” vac. 

REDUCTION GEAR—Westinghouse 5930/1200. 

GENERATOR—Westinghouse, Stab. Shunt Wound 300 KW, 120/240 FLV, 
1200 AMP, 1200 RPM, cont. 40° C., 25% overload 2 Hrs. 55° C. 


WAREHOUSE STOCK—Marine Machinery, Deck Machinery, Diesel Engines, Generators, 
Motors, Pumps. 


ATLAS MARITIME CORPORATION 


39 Broadway, New York 6,N. Y. Cables—ATGINEER Tel. Digby 4-4990 














FOR SALE 
ELECTRIC LOCOMOTIVES AND 
ROTARY CONVERTERS 


1—80 ton G.E.-4, 160 H.P. 600 v. motors 
1—90 ton G.E.-4-250 H.P., 600 v. motors 
1—2000 KW Rotary Converter GE 600v. DC 
1—2000 KW Rotary Converter GE 600v. DC. Portable, mounted on rail car with 

former and 
1—1000 KW Rotary Converter West. 600v. DC. fully automatic, remote control. 

Available May 1, 1949 
Write, wire or phone, B. Cool 
ST. LOUIS AND BELLEVILLE ELECTRIC RAILWAY COMPANY 
315 North 12 Boulevard, St. Louis 1, Missouri 
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Air Express Div. Railway Express 
156 


Agency ‘ 
Air Preheater C orp. See 
Allen-Sherman-Hoff Co. 


Allis-Chalmers Mfg. Co........ .26, 35, 


Allpax Co. wan 
American Air Filter Co., Inc. 
American Blower Co. 
American Brass Co. 

American Chain & Cable Co. 
American Chimney Corp... 
Ameri 
American Engineering Co. 
American Pulverizer Co.. 
Anchor Packing Co. 
Arkansas Fuel Oil Co. 
Armstrong Cork Co. 





Armstrong Machine Works ARRUSE SS: 


Associated Research, Inc. 
Atlas Valve Co. 
Aurora Pump Co. 


Babbitt Steam Specialty Co. rer 
Babeock & Wilcox Ceo...........000. 
Bailey Meter Co. 

 - Duckworth Div. of C hain Belt 


Baldwin. Hill Co. 
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the NEW “Engineered” PIPE WRENCH 


ROXCO 


—the result of new patterns and dies, new metal- 











lurgical formula. Every part newly designed 


with modern engineering and crafting care. 


We say—and you’ll prove to your 
satisfaction—that the new ROXCO 


* MODERN FUNCTIONAL DESIGN — only four ; mo : 
is a great addition to our line. 


parts— provides ideal lightness, strength and 

safety 
© EXCEEDS FEDERAL SPECIFICATIONS: Type |i Heavy Dut . 

GGG-W.651a " re Write for a catalog. 

© LIGHT IN THE HAND | streamlined for weight-saving, palm-fitting 

handle 
© TOUGH ON THE JOB ~- ROXCO Metal handle for maximum strength. 
© POSITIVE GRIP with quick release — simplified cushion action 
® DROP FORGED ALLOY STEEL movable and replaceable insert jaws. 


® Teeth hardened by localized induction heat process —an exclusive TRIMO feature. 








ROXCO TRIMO TIME TESTED TOOLS 


Look for this name and 


imo fs co on | 6 TRIMONT MANUFACTURING CO. 


each wrench—your as against 


cocance wi ere, Division of Aetna Industrial Corporation breakage in 
ae saver 57 AMORY STREET, ROXBURY, BOSTON 19, MASS. er 


FULLY 
GUARANTEED 





























— Positive - Simple -Rugged 
Swartwout Liquid Level Controls 


Dependable protection for 
your liquid-handling Stainless steel _ 
equipment .. . — 























All steel welded 
Float Arm Housing 


Diaphragm 
Pressure Gauge 


Only two simple 

adjustments — 
Spring for level, 
Needle for 
compensation 


Reset and 

Setback features — 
Stainless steel accurate, stable 
high pressure 
design Torque Outboard Bearing 
Surfaces —no 
cantilever action 


| Tube — no stuffing 
box, friction or 


leakage 

High pressure 

stainless steel 
F . Minimum mech 

oo 

anism movement 

-- balance of 

forces 


Cadmium plated 
Spring 









Oversize Level Adjustment Wheel 





now ae Con Rugged construction—no flapper valves 








‘ motion fr j 
sess iooare thie , relays or concealed elements 
movement Pilot Valve 


SOLUTION for most of your liquid level 
control problems is provided by Swartwout 
frictionless torque tube Liquid Level Con- 
trols. They incorporate instrument- like 
precision with simple rugged construction. 
Reset and setback features insure accuracy 
that maintains levels within '/2 inch, or full 
float length throttling. Models to handle 
up to 10 feet variation. ; 


All steel one piece 

Float Chamber 
No joint to leak 
Reduced overhang 


an ve 


Check your needs against these applica- 
tion examples: Direct contact feed water 
heaters — for normal, emergency and over- 
flow control. Condenser hot well circula- 
tion. Flash tank drainage. Surge tank regu- 
lation. Stage heaters — normal, emergency 
and bypass control. Horizontal sub-cooled 
heater drains. Storage tanks. Evaporator 
drainage—and many others where accu- 
rately controlled level regulation is needed. 
Swartwout Controls give you an opportunity 
for improving plant efficiency and safety, and 
reducing maintenance costs. 


WRITE FOR BULLETIN S-15-A 





Pipe Connex 


tion screwed 
r flanged 


—ample clearance 











POWER PLANT i 
EQUIPMENT 
ae 


SWARTWOUT COMPANY eo 18511 Euclid Ave.. Cleveland 12, Ohio 
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GRINNELL CONSTANT-SUPPORT 
HANGER 


the ONLY 


PLAYROOM for a 
AE: HEAVYWEIGHT 


constant-support 
pipe hanger 


provides constant support to 
piping subject to vertical move- 



















- ment —in all “hot” and “cold 
It’s a lively chunk of deadweight, this big boiler lead positions. 
*> from a superheater outlet at the stop and check valve @ maintains full safety factor in 


supporting high temperature, 


... in the new Southwark station of the Philadelphia 
high pressure piping. 


Electric Company. It requires “playroom”. From its 

position when cold to its position at 900 F., this piping 

travels through all three planes — vertical, lateral and 
zg 

longitudinal. 


®@ non-resonant and energy 
absorbing. 


@ mass-produced from standard 
° . . - precision parts. 
At every point of its travel, the weight of this 


piping is fully supported by Grinnell Constant-Support 
Hangers. Yet, because of their compact design, little 
extra “playroom” need be allowed in which to install 
the hangers. 


@ individually calibrated for 
each installation. 


load-adjustment features incor- 
porated into design. 












three models meet entire 
range of load-travel specifica- 
tions. 


Write for the new Grinnell Pipe Hanger Catalog 
10-D, containing every pipe hanger, part and accessory, 


with full instructions for easy selection and correct @ minimum headroom required. 








specification. 
YEA 

| a? VEARg 
@ & 

: ams GRINNELL 
' * ~J 

* 

.) 
sins " Grinnell Company, Inc., Providence, R. |. Branch warehouses: Atlanta * Buffalo * Charlotte * Chicago * Cleveland * Cranston * Fresno * Kansas City * Houston 


Long Beach * Los Angeles * Milwaukee * Minneapolis * New York * Oakland * Philadelphia * Sacramento * St. Louis * St. Paul * San Francisco * Seattle * Spokane 


pn 


There’s an extra 


margin of safety for your turbines in 


Texaco Regal Oils (R&O) 


'EXACO Regal Oils (R & O) help you keep tur- 

bines operating at maximum efficiency to 
meet today’s peak power demands. Texaco Regal 
Oils (R & O) keep circulating systems clean, free 
of harmful sludge. They assure normal bearing 
temperatures, instantly responsive governor ac- 
tion, full protection against wear. 

You get extra long service life from Texaco 
Regal Oils (R & O), too. Their basic quality, in- 
herent in the fine petroleum stocks from which 
they are made, is strengthened by careful refining 


... by effective rust and oxidation inhibitors .. . 


and special processing to prevent foaming. 
Texaco Regal Oils (R & O) meet the stringent 
requirements of all leading turbine builders and 
the turbine oil specifications of the U. S. Navy. 
Let a Texaco Lubrication Engineer help you 
increase efficiency, economy and safety in the 
operation of your turbines. Just call the nearest 
of the more than 2300 Texaco Wholesale Dis- 


tributing Plants in the 48 States, or write: 


The Texas Company, 135 East 42nd Street, New 
York 17, N. Y. 


TEXACO Regal Oils (R&0 


LF OR ALLiAT URS 1 NES 


. TEXACO STAR THEATRE every Wednesday night starring Milton Berle. See newspaper for time and station. 





